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 This three-paper dissertation examined interventions aimed at screening for and treating 
the physical health of adults with SMI served by Assertive Community Treatment (ACT) teams 
and the implementation of those interventions. The dissertation was guided by an adapted 
version of the Framework for Implementation Research (Proctor et al., 2009). Paper 1 presents 
the findings of a scoping review of the literature that aimed to describe (a) intervention 
characteristics and the impact of interventions on patient outcomes, and (b) implementation 
strategies used to integrate new services in existing ACT psychiatric services, and the impact of 
implementation strategies on implementation outcomes. Findings indicated a limited amount of 
research were available to be included in the review. In the results, interventions were described, 
bundles of implementation strategies for effective implementation were identified, and barriers 
and facilitators to successful implementation of physical health interventions were identified. 
Paper 2 presents a secondary analysis of a large dataset from the Carolina Data Warehouse that 
aimed to determine patient-level correlates of increased risk in adults with SMI for developing 
one or more of the symptoms of Metabolic Syndrome (MetS). Findings indicated that Black 
women had greater risk for obesity and increased HbA1C compared to other race/gender groups; 
smoking and age were also associated with increased HgbA1C. Paper 3 presents a descriptive 




members on the nature of current ACT services related to medical care of ACT clients and the 
nature of implementation strategies needed to move physical health interventions into routine 
clinical practice. Findings indicated that ACT team members recognized gaps in the physical 
health services provided to their clients. ACT team members reported (a) ideas for new services 
to address the physical health needs of ACT clients, and (b) implementation strategies that could 
increase uptake and sustainability of new physical health services. 
 Findings from this dissertation elucidate several implications for research, theory, policy, 
and practice. This dissertation can provide information to inform researchers and policy makers 
on implementation strategies and practice changes that have the most chance of facilitating 
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CHAPTER 1: INTRODUCTION 
Background and Significance 
 Mental illness is a state of adverse health that affects thinking, mood, or feelings 
(National Alliance on Mental Illness [NAMI], 2019). It can affect a person’s ability to function 
as a healthy adult. Adults that have any mental, emotional, or behavioral disorder that limits (or 
substantially interferes with) one or more major life activities are described as having severe 
mental illness (SMI) (Center for Behavioral Health Statistics and Quality [CBHSQ], 2015). In 
2016, a Substance Abuse and Mental Health Services and Administration (SAMHSA) report 
indicated that severe mental health disorders affect 10.4 million U.S. adults (4.2% of the U.S. 
population) (SAMHSA, 2016). By 2019, the NIMH reported 13.1 million U.S. adults (5.2% of 
population) were living with SMI (NIMH, 2020). Psychiatric diagnoses subset within SMI 
include schizophrenia, major depressive disorder, bipolar disorder, and schizoaffective disorder 
(Carey & Carey, 1999). 
The Burden of Living with Severe Mental Illness 
 Adults with SMI experience severe functional impairment in self-care, activities of daily 
living, and social functioning (New York Office of Mental Health, 2019). Difficulties in self-care 
activities such as personal hygiene, avoiding injury, and complying with medical advice 
distinguish adults with SMI from the general population (New York Office of Mental Health, 
2019). Other burdens of severe mental illness are challenges in social functioning and 
concentration; these burdens limit individuals’ ability to complete simple tasks (New York 




adults with SMI typically experience profound challenges maintaining relationships and 
employment. The etiology of this extreme functional impairment frequently emerges in the 
context of enduring psychiatric symptoms, including: positive symptoms (e.g., hallucinations, 
delusions, and movement disorders) negative symptoms (e.g., flat affect, reduced pleasurable 
feelings, and reduced speaking), and/or cognitive symptoms (e.g., trouble with focus, memory, 
and executive functioning) (NIMH, 2016). 
 The risk of suicide in the SMI population, compared to the general population, is high, 
especially in those with bipolar disorder and depression (Chesney et al., 2014). More than 90% 
of those who die by suicide show symptoms of a mental health condition (NAMI, 2019). 
Additionally, patients burdened with psychiatric disorders, compared to the general population, 
are at an increased risk for substance abuse disorder (Penzenstadler et al., 2019). Those with SMI 
are also overrepresented in the U.S. prison system; even though people living with SMI 
encompass 4-5% of the American population, at least 20% of those incarcerated in the U.S. 
suffer from SMI (NAMI, 2019). 
 Biological and psychological risk factors contribute to the risk for developing SMI and 
experiencing serious psychiatric morbidity and mortality (IOM, 1994). Biological risk factors 
include having a family member with a severe mental illness and complications at birth (Institute 
of Medicine [IOM], 1994). Birth complications are most frequently associated with the diagnosis 
of anoxia at birth (IOM, 1994). Psychosocial risk factors contribute to the etiology of severe 
mental illness as well. For example, patients with severe illness disproportionately are from 
households with fewer economic resources, limited familial communication and cohesiveness, 
childhood experiences that include behavioral and emotional problems in childhood, and 




 Social determinants of health contribute to the severity of mental illness; for example, 
living in a rural area can affect access to health care, thereby increasing the risk of poorly 
managed SMI and deteriorating clinical condition (Cohen Veterans Network, 2018). Other 
factors contributing to mental illness and enduring severity of mental illness include the cost of 
mental health care services, stigma associated with needing services, and lack of awareness of 
services (Cohen Veterans Network, 2018). This population faces additional barriers to achieving 
stable mental health such as decreased access to care, low income, unstable housing, and poor 
social support networks (McKibbin et al., 2014; Mechling & Arms, 2019; Viron & Stern, 2010). 
Psychiatric morbidity and mortality are exacerbated due to only 63% of patients with SMI 
seeking care in the last year (NAMI, 2019). Minorities, such as persons with African American 
race and Hispanic ethnicity, seek mental health care at an even lower rate, about one half the rate 
of persons with Caucasian race (NAMI, 2019). 
Concurrent Chronic Illness Burdens 
 In addition to the symptom burden and serious medical and social challenges, many 
adults with SMI concurrently experience chronic and serious acute medical challenges and 
complications (Chang et al., 2010; Daumit et al., 2013; Hoang et al., 2013; Laursen, 2011; 
McKibbin et al., 2014; Mechling & Arms, 2019; Meyer-Kalos et al., 2017; Scott & Happell, 
2011; Williams et al., 2019; Viron & Stern, 2010). In fact, 50-80% of those with SMI have one 
or more comorbid medical conditions (Bahorik et al., 2017). Adults with SMI, compared to the 
general population of U.S. adults, more frequently experience chronic and serious medical 
conditions (Brown et al., 2010); for example, conditions such as obesity, type II diabetes, HTN, 
dyslipidemia, and complications from smoking (Baller et al., 2015; Brown et al., 2010) that 
contribute to developing chronic and acute medical illnesses. These factors may partially explain 




to be two to three times higher than the general population (Laursen, 2011). In other research, 
evidence suggests that adults with schizophrenia and bipolar, compared to other adults, are more 
than 1.5 times more likely to contract infectious/parasitic disease, as well as develop diseases of 
the circulatory, nervous, genitourinary, and respiratory systems (Bahorik et al., 2017). 
Cardiovascular Disease 
 Sixty to seventy percent of deaths in this population are due to medical illnesses, and 
cardiovascular disease (CVD) contributes 50-60% of these deaths (Viron & Stern, 2010), 
rendering CVD the leading cause of death in the SMI population (McKibbin et al., 2014; Viron 
& Stern, 2010). A recent meta-analysis reported patients with SMI show a 53% higher risk for 
having CVD, a 78% higher risk for developing CVD, and an 85% higher risk of death from CVD 
compared to matched controls from the general population (Correll et al., 2017). CVD 
encompasses serious medical health events—myocardial infarction and stroke—furthering the 
need to address medical health conditions faced by adults with SMI (Osborn et al., 2015). 
 Adults with SMI receive fragmented primary care and face inequality in healthcare 
provision compared to the general population (Williams et al., 2019). Furthermore, studies have 
shown that the SMI population receives preventative health care at a lower rate than the general 
population (McKibbin et al., 2014). Other barriers to accessing primary care for this population 
include lower socioeconomic status, transportation availability, and poor executive functioning 
(McKibbin et al., 2014). These factors, collectively, contribute to the high risk of CVD among 
adults with SMI. Additional lifestyle factors that add to this risk include poor diet, smoking and 
illegal drug use (Baller et al., 2015). 
Metabolic Syndrome 
 Compounded burdens from psychiatric symptoms, functional impairment, and limited 




subsequently increase the risk for CVD, stroke, and diabetes. MetS is a cluster of risk factors for 
CVD. MetS is defined as concurrent evidence of three of the following five risk factors: high 
blood pressure (greater than 130/85 mmHg), high blood sugar levels (insulin resistance), excess 
fat around the waist (central obesity), high triglyceride levels (dyslipidemia), and low levels of 
good cholesterol (HDL) (Scott & Happell, 2011; Ventriglio et al., 2019; Viron & Stern, 2010). In 
the general population, MetS doubles the risk for stroke, CVD, and CVD mortality (Mottillo et 
al., 2010). The prevalence of MetS is 23% in the general population (Palmer & Toth, 2019); 
however, prevalence of MetS among adults with SMI is thought to be significantly higher (Viron 
& Stern, 2010). For example, in 2015, evidence in a systematic review and meta-analysis 
suggested that 36.4% of patients with SMI in the United States met the criteria for MetS 
(Vancampfort et al., 2015). 
 Obesity, dyslipidemia, and HTN are major and modifiable risk factors for cardiovascular 
disease (American Heart Association [AHA], 2019). Emerging data suggest that adults with 
SMI, compared to the general U.S. population, are 1-2 times more likely to be obese (McKibbin 
et al., 2014; Viron & Stern, 2010). Increased obesity in this population contributes to the 
increased prevalence of diabetes, dyslipidemia, HTN, and certain cancers (Daumit et al., 2013). 
Furthermore, treatment with antipsychotic medications can cause adults with SMI to experience 
metabolic side effects which are associated with glucose dysregulation, dyslipidemia, and weight 
gain (Viron & Stern, 2010). Adults with SMI, however, have increased risk of developing 
diabetes and impaired glucose metabolism, regardless of antipsychotic use (Kirkpatrick et al., 
2008). Finally, people with SMI experience hypertension (HTN) at a rate of 40-48%, while the 





Community-Based Services for Adults with Severe Mental Illness 
 Since deinstitutionalization of psychiatric patients began in the 1960’s, mental health care 
for adults with SMI has shifted from hospital to community-based care (Nakhost et al., 2017). In 
other words, people with mental illnesses are encouraged to obtain treatment while living in the 
community, in theory preventing the need for more intensive inpatient services. Consequently, 
community-based clinicians address the psychiatric needs of their patients through varying levels 
of inpatient and outpatient care. 
 Adults with SMI typically obtain psychiatric health care services in the following 
settings: inpatient hospitalization with managed psychiatric services, inpatient residential settings 
with monitored psychiatric services (e.g., group homes), partial hospitalization (e.g. day 
programs), intensive outpatient services [e.g., Assertive Community Treatment (ACT), Intensive 
Case Management (ICM)], low intensity community-based services, and outpatient services (NC 
Division of Medical Assistance [NCDMA], 2016). Many factors contribute to the levels or 
intensity of psychiatric services for adults with SMI, including illness severity, previous 
hospitalizations, risk of harm, judicial involvement, and functional status (NCDMA, 2016; 
Sowers et al., 2003). 
 In most of the United States, the most intensive level of community-based care is called 
“Assertive Community Treatment” (ACT). Clinicians on ACT teams seek to care for SMI 
patients comprehensively by providing 24 hour on-call crisis services to reduce symptom burden, 
serious complications of mental illness (such as self-neglect, harm to self and others), and 
transitioning to a higher level of care (such as acute psychiatric hospitalization) (NCDMA, 
2016). ACT teams are designed to support patients with a wide range of services and are 
typically staffed with psychiatrists, nurses, social workers, and peer support personnel. Along the 




with, protect and support the client’s needs in their least restrictive environment, i.e., their home 
(NCDMA, 2016). 
 The protocols for assuring that ACT teams follow standards assuring fidelity to the ACT 
model are widely used in the U.S. Common elements in these protocols are 24-hour coverage, 
direct involvement in hospital admissions and discharges, and provision of 75% of services to 
clients in the community-based, as opposed to office-based, settings of care, such as the patient’s 
home (Henwood et al., 2018). 
 Clinicians on ACT teams receive specialized training to support the needs of adults with 
SMI, for example, cross-training in multiple team members’ roles to assure rigor in care planning 
and coverage across the team for emergent health care services (Phillips et al., 2001). Because 
those eligible for ACT services are often resistant to treatment, ACT team clinicians are trained 
to provide person-centered treatment and planned assertive engagement using multiple rapport 
building, and motivational interviewing techniques (NCDMA, 2016). For example, to promote 
self-determination, ACT team clinicians use patients’ self-reported goals to achieve community 
reintegration and return to previous roles (e.g. employee, student, spouse, parent, or tenant) 
(NCDMA, 2016). Research consistently demonstrates that ACT teams improve psychiatric 
outcomes for SMI clients including quality of life, housing stability, and reduced hospitalizations 
(Bond et al., 2001; Phillips et al., 2001; Vanderlip et al., 2017). Studies also indicate ACT 
services are cost-effective, especially for the client who is frequently hospitalized (Phillips et al., 
2001). 
Gaps in Services to Manage Chronic Illness among Adults with Severe Mental Illness 
 Although ACT services appear to address the fundamental need of community-based 
psychiatric care for adults with SMI, there is a critical and unmet need to integrate medical care 




studies suggest that ACT utilization could have a positive impact on general medical outcomes 
for adults with SMI (Vanderlip et al., 2017; Vanderlip et al., 2014). However, ACT currently has 
no clearly established model for the integration of primary care (Henwood et al., 2018). 
Furthermore, the primary care needs of patients with psychosis are not being monitored 
consistently in practice (Williams et al., 2019). A 2017 review identified no studies of ACT 
services that reported clinical medical outcomes (Vanderlip et al., 2017). 
Key Gaps in the Knowledge 
 This synthesis of evidence from prior study indicates the need for deeper exploration of 
interventions and implementation strategies (a) to manage MetS and other physical health 
conditions of clients with SMI on ACT teams, and (b) to implement physical health services on 
ACT teams. Other key gaps in existing evidence include: (a) understanding across disciplines 
regarding accountability for prevention, diagnosis, and treatment of MetS, and (b) standardizing 
tools and measures for evaluating ACT services to manage the burden of medical illnesses. 
Gathering information on the state of the science in this area will organize what is known and 
contribute to future intervention research and implementation science in this area. The rationale 
for this dissertation research is that new evidence about these services and implementation 
approaches will provide evidence required to prevent and treat MetS using ACT services for 
adults with SMI. 
Dissertation Aims 
 My long-term goal is to implement and disseminate evidence-based interventions 
designed to prevent poor chronic illness outcomes among adults with severe mental illness. As a 
first step toward this goal, the objective of this dissertation is to identify and learn to implement 
ACT physical health services to prevent and treat MetS into real world practice settings. The 




avoidable poor health outcomes in the population of adults with severe mental illness. This 
dissertation has three aims. 
 Aim 1: Perform a scoping review of empirical studies reporting on interventions for 
preventing or reducing MetS among adults with SMI. The goal of the review was to describe (a) 
intervention characteristics and the impact of interventions on patient outcomes, (b) 
implementation strategies used to integrate new services in existing ACT psychiatric services, 
and (c) the impact of implementation strategies on implementation outcomes. 
 Aim 2: Determine patient-level correlates (e.g., race, sex, age, and diagnoses) of 
increased risk in adults with SMI for developing one or more of the symptoms of MetS. Based 
on preliminary review of studies in Aim 1, the working hypothesis for this aim was that female 
adults from minority racial and ethnic groups experience greater risk for MetS or individual 
components of MetS. 
 Aim 3: Characterize perceptions of ACT team members and administrators on the nature 
of current ACT services related to medical care of ACT clients and the nature of implementation 
strategies needed to fully implement evidence-based physical health services in the existing 
network of ACT-based psychiatric and mental health services. My working hypothesis was that 
data from semi-structured interviews with ACT team members would reveal patient and system 
level barriers, as well as implementation strategies for increasing uptake of physical health 
interventions on ACT teams that involved high communication and interaction among staff. 
Conceptual Model 
 The conceptual model for this proposed dissertation was adapted from the Framework for 
Implementation Research (Proctor et al., 2009). The rationale for using this framework was that 
it identifies, defines, and explains relationships between evidence-based interventions, 




framework also has a 10-year history of application in modeling services for adults with severe 
mental illness. Accordingly, the adapted framework, used for this dissertation, was focused on 
research to develop pragmatic strategies for improving the uptake and delivery of patient care, 
and thereby influencing health outcomes of adults with SMI. This adapted framework describes 
the impact of implementation strategies on implementation outcomes in the pathway from 
healthcare intervention to patient outcomes (see Figure 1.1 at the end of this chapter). 
 Key concepts in the adapted framework are patient risk factors, evidence-based practice, 
implementation strategies, implementation outcomes, and patient outcomes (see Table 1.1 at the 
end of this chapter). As applied in this proposed dissertation, the framework provides the 
theoretical lens for explaining the linkages between (a) intervention strategies and patient 
outcomes, (b) implementation strategies and implementation outcomes, and (c) the impact of 
interventions on patient or system level outcomes through the pathway of implementation 
strategies and outcomes. 
 The adapted implementation framework was used as a guide for each aim in the proposed 
dissertation. In Aim 1, a scoping review, concepts in Proctor’s Framework were used as the 
primary categories for abstracting and synthesizing empirical findings in selected studies. The 
rationale for the first aim was to determine what is known about interventions, intervention 
strategies, and implementation strategies used by ACT teams to address the prevention and 
treatment of symptoms of MetS in the adult SMI population. 
 In Aim 2, I used the dataset from the Carolina Data Warehouse to determine the extent to 
which race or gender, are associated with developments of MetS in the SMI population. 
Secondary to Aim 1, I included an exploratory aim to evaluate the feasibility of describing the 




secondary objective was to describe the extent to which smoking, age, diagnosis, PHQ-9 scores, 
and marital status affects the relationship between gender or race and the development of the 
symptoms of MetS. The adapted framework informed this work in that I hypothesized that 
patient demographic and clinical factors likely moderate the impact of interventions on patient 
outcomes. The rationale for aim 2 was that it will provide insight into more specific populations 
within the adult SMI population for whom interventions, interventions strategies, and 
implementation strategies should be targeted. 
 For Aim 3, concepts and theoretical relationships between concepts in the adapted 
framework were operationalized as interview questions to explore and identify recommended 
elements of current ACT services and strategies to implement physical health services for ACT-
level clients. The rationale for this aim was that the perceptions of ACT team staff will inform 
approaches to modify/tailor the intervention and implementation strategies to specific client and 
stakeholder needs. 
 In summary, this dissertation will advance scientific knowledge related to the physical 
health needs of people with SMI as well as identify implementation strategies for doing so. 
Identifying effective interventions and implementation strategies for these interventions that 
combat MetS in adult patients with SMI will move the science in this area from being clinical 
knowledge base into consistent and effective use in real world practice. 
Methods 
 In Chapter 2, I performed a scoping review of empirical studies to identify and 
characterize interventions being used within ACT that addressed primary and/or secondary 
physical health outcomes. Studies analyzed included only adults and were in English. Specific 
variables included within the review were: type of intervention (i.e., screening, adding provider 




facilitators to intervention delivery and sustainment, and health and implementation outcomes 
measured. The review identified counts of the variables that were most likely to improve client 
wellbeing and intervention sustainment. 
 In Chapter 3, I focused on Aim 2. I performed a secondary data analysis of electronic 
health record (EHR) data obtained through treatment in the UNC Center for Excellence in 
Community Mental Health (CECMH). This data, previously abstracted from the medical records 
of a sample of adults with SMI, included independent demographic variables such as race, 
gender, and age; as well as dependent health variables such as blood pressure, weight, and 
glucose measurements. In the analyses, I described the extent to which race or gender, are 
associated with developments of the symptoms of MetS in the SMI population. Secondary to aim 
one, I included an exploratory aim to evaluate the feasibility of describing the association 
between race or gender and a composite variable of BMI, BP and HgbA1c. The secondary 
objective was to describe the extent to which smoking, age, diagnosis, PHQ-9 scores, and marital 
status affects the relationship between gender or race and the development of the symptoms of 
MetS. 
 In Chapter 4, I focused on Aim 3. I used semi-structured interviews to obtain stakeholder 
perceptions of current and ideal ACT team services. The interviews included members and 
administrators of at three ACT teams in North Carolina. The interview guide was designed to 
learn stakeholder perceptions of the nature of current ACT services related to medical care of 
ACT clients and the nature of implementation strategies needed to fully implement evidence-
based physical health services in the existing network of ACT-based psychiatric and mental 




barriers and facilitators, experiences with successful implementation and uptake, and relevance 
of measured outcomes. 
Potential Limitations 
 This study involves some limitations. The samples being studied may not be 
representative (racially, socioeconomically, cognitively, etc.) of the general population. This 
limitation is significant because it can limit the generalizability of an intervention that is 
specifically tailored to this unique set of SMI patients. This limitation was accepted as the 
purpose of this study was exploratory, and to describe baseline evidence that will be used in 
future research with more representative samples. 
This study purposely focused on clients being served by ACT teams. Thus, results may 
not be reflective of the most ideal implementation and intervention strategies to be used in other 
community-based services. However, ACT has been proven to be highly effective at improving 
mental health outcomes, and therefore lends itself to the assumption that it will be a widely used 
service in the future. Furthermore, the results of this study could be applied and translated to 
other community-based services in future research 
 MetS can be defined differently according to different organizations. The definition used 
in this manuscript was adopted from the International Diabetes Foundation (IDF). However, the 
World Health Organization (WHO), the American Heart Association (AHA), and other 
organizations produce definitions with slight variations. Owing to the variations in how MetS is 
defined, health outcomes related to the syndrome may also show variation. 
 Secondary analysis is known to be limited in that the data being analyzed were first 
collected for another purpose and may not be representative of the general population of SMI 
patients. Furthermore, missing data or errors in data reporting may be an issue faced by the 




collected. One example is the lack of data on all five symptoms that can lead to a diagnosis of 
MetS. Another example is the possibility that data were not systematically collected, limiting the 
feasibility of using secondary data to examine this relationship. In the data being used for 
secondary analysis, data was only available for three of the five symptoms. However, the data 
that was used to conduct the analysis came from a large sample of the specific population being 
studied, and therefore was found to be most useful for the exploratory purposes of the research in 
this dissertation. 
 Finally, Aim 3 focused on a qualitative study. Qualitative studies can be affected by the 
interpretation of the researcher. However, several strategies were used to minimize bias in the 
analysis, such as obtaining evidence from multiple sources, using a standardized code book, 
multiple coders to confirm the reliability of coding, triangulation of evidence across interview 
participants to increase reliability of thematic grouping, and maintaining an audit trail to describe 






Key Concepts in the Adapted Framework for Implementation Research 
Term Definition Purpose in Model 






Potential risk factors and precursors 
to developing the symptoms of MetS 
discovered during the secondary data 
analysis 
 
Model asserts that precursors and 
correlates to developing the 
symptoms of MetS will influence 
interventions used, implementation 







strategies for preventing/reducing 
symptoms of MetS, discovered while 
conducting a systematic review of the 
literature 
Model asserts that intervention 
strategies used within evidence-based 
practice belong along an 
implementation continuum and will 








Interventions used within 
community-based services proven 
effective at preventing/reducing the 




Model asserts that interventions that 
are evidence-based will have a direct 
effect on patient outcomes, will be 
influenced by patient risk factors, and 
will influence the type of 







Methods used to enhance and 
accelerate implementation uptake and 
sustainability of the evidence-based 
clinical program or practice 
 
 
Model asserts that implementation 
strategies performed will be 
influenced by the type of intervention 
performed, as well as have a direct 







The effects of using implementation 
strategies in order to enhance and 
accelerate the uptake and 
sustainability of a evidence-based 
clinical program or practice 
 
Model asserts that implementation 
outcomes will be a direct result of the 
implementation strategies used, as 
well as influence patient outcomes 






The clinical health outcomes of a 
patient measured when an evidence-
based intervention is performed 
 
Model asserts that patient outcomes 
are modified by interventions, 
intervention strategies, and 
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CHAPTER 2 (Paper 1): SCOPING REVIEW OF CHARACTERISTICS AND 
IMPLEMENTATION OF PHYSICAL HEALTH INTERVENTIONS WITHIN 
ASSERTIVE COMMUNITY TREATMENT 
Introduction 
 In 2017 nearly 50 million Americans were living with mental illness (National Institute of 
Mental Health [NIMH], 2019). Americans living with mental illness that causes serious 
functional limitations which substantially interfere with one or more of their life activities are 
said to have severe mental illness (SMI) (NIMH, 2019). Of those 50 million, 11.2 million (4.5% 
of U.S. adults) were living with SMI during 2017 (NIMH, 2019). Without treatment, SMI 
plagues one with serious psychiatric symptoms such as anxiety, delusions, severe depression, 
auditory and/or visual hallucinations, hyper-arousal, and mania (NIMH, 2016; Rüsch et al., 
2005). These debilitating psychiatric symptoms contribute to profound functional impairments in 
social functioning, employment, activities of daily living, difficulty avoiding injury, and self-care 
activities such as hygiene and following medical advice (New York Office of Mental Health, 
2019). Adults with SMI compared to the general population experience lower psychosocial well-
being, as well as higher rates of physical inactivity, comorbidity, and mortality (Chang et al., 
2010; Daumit et al., 2013; Hoang et al., 2013; Kirkpatrick et al., 2008; Laursen, 2011; McKibbin 
et al., 2014; Mechling & Arms, 2019; Scott & Happell, 2011; Vanderlip et al., 2013; Ventriglio et 
al., 2019; Viron & Stern, 2010; Williams et al., 2019). 
 In addition to burdens from psychiatric symptoms, 50-80% of those with SMI have one 
or more comorbid medical conditions (Bahorik et al., 2017). These can include obesity, heart 




(Baller et al., 2015; Brown et al., 2010). Owing to psychiatric symptoms and functional 
impairment, these conditions frequently become chronic and acute medical illnesses and 
contribute to early mortality at a rate that is 2-3 times higher than the general population 
(Laursen, 2011). In fact, cardiovascular disease (CVD), that can lead to events such as 
myocardial infarction and stroke (Osborn et al., 2015), is the leading cause of death in the SMI 
population. In many cases, chronic medical conditions are more debilitating among persons with 
SMI compared to the general population. A primary cause of this increased morbidity is that the 
SMI population receives preventative health care at a lower rate than the general population 
(McKibbin et al., 2014). For example, adults with SMI receive fragmented primary care and face 
inequality in healthcare provision compared to the general population (Williams et al., 2019); 
thus, the sequelae of untreated chronic conditions accumulate resulting in greater morbidity and 
symptom burden across multiple chronic conditions. 
 A wide continuum of services emerged to address the psychiatric healthcare needs of 
persons with SMI. Services are available based on factors such as severity of illness, number of 
previous hospitalizations, and previous involvement in the judicial system (Sowers et al., 2003; 
NC Division of Medical Assistance [NCDMA], 2016). Thus, persons with SMI frequently 
require the most intensive psychiatric services. Of existing models for intensive outpatient care 
for persons with SMI, assertive community treatment (ACT) teams are the most widely 
implemented. Intensive community-based psychiatric care in the ACT Model involves three core 
components. First, holistic care from a multidisciplinary team for persons with SMI (i.e., 
psychiatric physicians, nurses and social workers provide guidance through an array of treatment 
areas such as illness management, housing, finances, medication management, etc.). Second, 




the traditional manner (majority of visits held in the community). Third, continuity of care that 
includes continuous coverage (24-hour support for events such as emergencies or transitioning to 
a higher level of care, such as acute psychiatric hospitalization) (Bond & Drake, 2015; Bond et 
al., 2001; Test & Stein, 1976). Research consistently demonstrates that ACT teams improve 
psychiatric outcomes for SMI clients including quality of life, housing stability, and reduced 
hospitalizations (Bond et al., 2001; Phillips et al., 2001; Vanderlip et al., 2017). A severe 
omission in care for persons with SMI is the absence of social, nursing, and medical 
interventions to prevent and manage physical health needs in this population, for example, HTN, 
diabetes, and CVD. 
 Emerging literature suggests that ACT teams may have the capacity to integrate physical 
health care into already well-established psychiatric community-based services. Findings in a 
2017 review indicate an association between ACT team interventions to promote general medical 
care for adults with SMI and decreased emergency room utilization and increased primary care 
use (Vanderlip et al., 2017). Of the 10 studies included in this review, 6 reported on emergency 
health utilization; half of these reported a significant decline in emergency room utilization when 
enrolled in ACT services (Vanderlip et al., 2017). Three out of the four studies reporting on 
primary care use reported an increase in outpatient primary care utilization (Vanderlip et al., 
2017). All the studies reporting on quality of care reported significant patient-reported 
satisfaction (Vanderlip et al., 2017). In fact, one study in the review found that those enrolled in 
ACT had on average almost one fewer medical condition per year compared to a group of 
potential ACT clients whom were not yet enrolled (Vanderlip et al., 2017). 
 Although studies included in the earlier review suggest that general health interventions 




interventions to promote physical health (e.g., core components, service delivery and intensity of 
care) or the duration of these interventions needed to achieve improved patient medical 
outcomes. Moreover, prior studies have not demonstrated how to implement or integrate ACT 
interventions to promote physical health within the existing structure of ACT psychiatric care. 
Owing to the severity of the medical morbidity in the SMI population, it is imperative to 
discover and implement new approaches to improve management of physical health among the 
population of persons with SMI. Thus, the purpose of this scoping review was to describe ACT 
physical health interventions in detail and characterize the implementation strategies used in 
prior studies. 
Aims 
 The aims of this systematic review were to describe: (a) intervention characteristics and 
the impact of interventions on patient outcomes, and (b) implementation strategies used to 
integrate new services in existing ACT psychiatric services, and the impact of implementation 
strategies on implementation outcomes. 
Methods 
 The PRISMA Extension for Scoping Reviews (PRISMA-ScR) was the protocol used to 
guide the search, extraction, review, and synthesis of studies (Tricco et al., 2018). 
Search 
 A research librarian at the University of North Carolina at Chapel Hill was consulted to 
identify key terms relevant for review, and to guide the structured database search for relevant 
studies. The goal of the search was to identify reports of empirical studies of ACT-based 
interventions to address general medical health needs of adults with SMI. To identify as many 
relevant studies as possible, the search included studies located in the Pubmed, Embase, 




community treatment included “assertive community treatment” and “assertive outreach.” Key 
terms for locating studies that examined outcomes of ACT treatment included: “treatment 
outcomes, clinical outcomes, medical outcomes, diabetes, hypertension” and others (see Table 
2.1). Key terms for locating studies relating to modes of care that can be associated with ACT 
outcomes were: “primary care, integrated care, nursing, delivery of care” as well as others. The 
entire PubMed search string utilized can be viewed in Table 2.1. The search was completed on 
April 9, 2019, and subsequently updated on March 16, 2020. After removal of duplicates, 749 
articles were identified for initial abstract review. 
 To meet inclusion criteria, studies needed to be published in the English language on or 
before March 16, 2020, and must have evaluated an intervention seeking to improve the 
monitoring or treatment of one or more symptoms of metabolic syndrome to include high blood 
pressure (greater than 130/85 mmHg), high blood sugar levels (insulin resistance), excess fat 
around the waist (obesity), high triglyceride levels (dyslipidemia), low levels of good 
cholesterol, (or HDL) in adults (18+) with severe mental illness (SMI) that are being served by 
ACT teams (or comparable services from other countries). Studies were excluded if (a) they used 
ACT services themselves as an intervention, (b) they included those with intellectual disabilities 
(ID), (c) they were evaluating youths or adolescents, (d) they were interventions aimed at 
substance or alcohol abuse, (e) the sample did not consist primarily of severely mentally ill 
adults, (f) interventions were not delivered within ACT clinical settings, and (g) they did not 
measure health or health utilization outcomes. After initial title and abstract screening, 71 studies 
were included for full text review. Complete screening steps can be viewed in the PRISMA table 






A standard data extraction tool was used for all studies. The main categories for data 
extraction were: Author, Title, Year, Sample, Setting, Design/Time, Intervention Name, 
Description of intervention, Limitations, Specific health outcome measured, Secondary health 
outcomes measured, Implementation strategies, Implementation outcomes measured, Statistical 
Analysis used, Results, Conclusions, and Future Research Recommendations. Interventions were 
described and characterized based on whether they provide primary, secondary, or tertiary 
medical care (e.g., preventative, diagnostic, treatment). A modified version of the typology of 
implementation strategies identified and categorized by Powell et al. in 2015 was used to abstract 
data from studies. Strategies included: Leadership Engagement, Site Champion, EHR or Web-
based application, Training, Quality monitoring systems, PDSA Cycles, Benchmarking, Audit 
and Feedback, Tools for communication, and Planning for evaluation (Powell et al., 2015). The 
set of implementation outcomes that were used for data abstraction were previously identified 
and categorized by Proctor and colleges and included: feasibility, fidelity, penetration, 
acceptability, sustainability, uptake, and costs (Proctor et al., 2009). Characteristics of 
interventions that were abstracted are: interventionist, core components, timing of treatment, and 
outcomes. Health outcomes abstracted included: change in costs, HbA1C, fasting blood glucose, 
Blood pressure, and waist circumference. The PI used a standard abstraction tool to abstract data 
from all studies included in the review. The data abstraction tool was pilot tested with three 
studies. In the pilot study with the abstraction tool, the PI and a second investigator (MT), 








Data tables were created to describe common data elements across studies. 
Characteristics of interventions were described using the following: interventionist, core 
components, timing of treatment, and outcomes. Vote counting was used to describe 
implementation strategies used/reported on. This included counts and description of a modified 
group of concepts identified by Powell et al. (2015): Leadership Engagement, Site Champion, 
EHR or Web-based application, Training, Quality monitoring systems, PDSA Cycles, 
Benchmarking, Audit and Feedback, Tools for communication, and Planning for evaluation. 
Findings 
Final studies included in this review included quality improvement (N=6) and qualitative 
(N=6) studies. A summary of these studies and their characteristics can be viewed in Table 2.2. 
Study Characteristics 
 The search yielded 749 studies for initial abstract review. The full text of 71 studies were 
reviewed and 12 met inclusion criteria for this review. Nine of the studies were done in the USA, 
while one was done in Canada and two in the UK. Studies were published between 2011 and 
2018. The final set of studies included reports on quality improvement activities designed to 
change clinical services on ACT teams (QI) (N=6) and descriptive studies designed to 
characterize existing clinical services on ACT teams (N=6). The studies fell under one of the two 
following definitions: QI processes were systematic, data guided activities intended to bring 
about positive and immediate changes in healthcare delivery. Contrarily, six descriptive studies 
provided a comprehensive summary of an event (or process) in its natural or everyday state, i.e., 
existing clinical care on the ACT teams. 
 The six studies that reported change varied in purpose. Three were aimed specifically at 




Castillo et al., 2015). Two studies sought to make a positive change in the system of monitoring 
health indicators; one of these (Hamm & Conley, 2019) included reducing costs (Sims & 
Delaney, 2017). The last study in this category had a purpose to create, implement, and obtain 
feedback on dietary cards used to facilitate discussion and education around healthy dietary 
choices with clients (McMorris et al., 2016). The six descriptive studies examined existing ACT 
services, with the goal of integrating medical care into existing ACT services (N=4) (Henwood et 
al., 2018; Meyer-Kalos et al., 2016; Shattell et al., 2011; Vanderlip et al., 2014) or exploring and 
describing physical activity engagement within ACT services (N=2) (Guérin et al., 2019; Huck et 
al., 2018). 
Setting Characteristics 
 Eight studies in this review reported a setting specifically labeled as ACT teams, while 
the remaining studies were set in programs with variations on the “ACT” label, based on either 
the country where the studies were conducted, or if ACT services were modified to include more 
services than those outlined by the standard ACT model. For example, the studies by Akyuz et al. 
(2016) and Barnes et al. (2015) reported their focus settings as Assertive Outreach Services 
(AOS); however, this was reported as the name given to ACT services in England. Similarly, the 
study by Hamm and Conley (2019) reported their focus setting as a Program for Assertive 
Community Treatment (PACT) team and the study by McMorris et al. (2016) reported the setting 
their research was conducted in as an Integrated Multidisciplinary Assertive Community 
Treatment (IMPACT) team. The number of ACT teams in studies also varied. Half of the studies 
included in this review (N=6) reported using only one ACT team as the setting for research. 
Other studies reported using a range from 3-127 clinical ACT settings (Barnes et al., 2015; 
Castillo et al., 2015; Henwood et al., 2018; Shattell et al., 2011; Vanderlip et al., 2014). One did 




Kalos et al., 2017). Data collection also varied across studies. In most studies, investigators made 
physical visits to the ACT team offices to perform their research. Three studies with more ACT 
teams included in their sample used different approaches to data collection. In the studies by 
Barnes et al. (2015) and Vanderlip et al. (2014) web-based data collection was utilized. In the 
study by Meyer-Kalos et al. (2017), focus groups took place in a neutral location, for example, 
ACT staff attended focus groups at a location pre-determined by the research team. 
 Most studies in the QI group were performed in the USA (N=4), while two were done in 
the UK (Akyuz et al., 2016; Barnes et al., 2015). Similarly, most studies in the descriptive group 
were performed in the US (N=5), but one was performed in Canada (Guérin et al., 2019). In the 
study by Barnes et al. (2015), the QI project gathered data from AOS teams across the UK. In the 
study by Vanderlip et al. (2014) data were gathered for qualitative description from ACT team 
leaders across the United States. The majority of studies in the QI group used only one ACT 
team to gather data from (N=4). Conversely, the qualitative descriptive group only had two 
studies that used one ACT team for their setting of focus (Guérin et al., 2019; Huck et al., 2018). 
ACT Client and Staff Characteristics 
 Across seven studies that reported the number of clients exposed to intervention, six 
reported 497 clients with SMI, with sample sizes ranging from 13 to 199 (Akyuz et al., 2016; 
Castillo et al., 2015; Guérin et al., 2019; Hamm & Conley, 2019; Huck et al., 2018; Sims & 
Delaney, 2017). The study by Barnes et al. (2015) reported varying numbers of clients exposed 
to intervention each year for 6 years, ranging from 1035 to 3058. Across seven studies that 
reported the number of ACT team staff participants, a total of 220 staff members were reported 
in samples, with sample sizes ranging from 5 to 127. The study by Henwood et al. (2018) did not 
specify the number of clients or staff in their sample, only that they were studying five ACT 




reported on adults with SMI. Four of the studies reported that more than half of the clients served 
were diagnosed with schizophrenia or a schizotypal disorder; for example, the study by Huck 
(2018) reported 90% of clients served by the ACT team being studied were diagnosed with 
schizophrenia. These were the only studies that noted client diagnoses in their report. Only half 
of the studies (N=6) reported on the sex of their sample. Three reported on the sex of clients 
(Barnes et al., 2015; Huck et al., 2018; Castillo et al., 2015), one on the sex of staff and clients 
(Guérin et al., 2019), and two on the sex of staff (Meyer-Kalos et al., 2016; Shattell et al., 2011). 
Mean percentages of male and female clients were 65% and 37.5%. Mean percentages of male 
and female staff were 46% and 54%. Only five studies noted ages of their samples in their 
reports. Four of those studies reported on client ages and one reported on the ages of its staff 
member sample. In two studies, the age range of clients was between 18 and 61 years (Castillo et 
al., 2015; Huck et al., 2018) and in two other studies the reported mean ages were 42.5 and 43 
years (Guérin et al., 2019; Barnes et al., 2015). The study by Meyer-Kalos et al. (2016) reported 
their sample of staff members had a mean age of 44.2. 
 Of the seven studies that included staff members, four studies indicated the amount of 
experience the staff had in mental health or on ACT teams. These four were all in the descriptive 
reports on existing ACT services. The study by Guérin et al. (2019) reported experience in 
mental health service delivery of the five staff members they included in their study to range 
from six to sixteen years. The study by Meyer-Kalos et al. (2017) reported the 16 staff included 
in their study had an average of 14.6 years of experience working with persons with SMI. The 
study by Shattell et al. (2011) reported the thirty-three ACT staff members used in their focus 




Vanderlip et al. (2014) reported the ACT team leaders responding to their survey had an average 
of 6.7 years of experience working on an ACT team. 
Findings in Reports on Quality Improvement Activities Designed to Change Clinical 
Services on ACT Teams 
 Half of the studies included in this review (N=6) were considered QI studies. Findings 
from these studies are summarized in Table 2.3. These studies were published from 2015 to 2019 
and aimed to create a change within processes of existing ACT services. In the following, the 
implementation of ACT team quality improvement activities are described; consistent with 
Proctor’s Framework for Implementation Research, key study attributes are classified as 
intervention characteristics, implementation strategies, implementation outcomes, and 
effectiveness outcomes. 
Intervention Characteristics 
Characteristics of interventions are further classified as the interventionist, core 
components, and duration of intervention. All six studies reported ACT staff members as 
interventionists. Two of the six studies noted ACT nurses and an APRN specifically as 
interventionists (Hamm & Conley, 2019; Sims & Delaney, 2017), other studies did not specify 
provider roles when describing interventionists. Core components of interventions included 
laboratory collection, physical activity sessions, introducing tools for education and discussion, 
and using physical health indicators to measure changes in clinical outcomes, such as weight and 
blood pressure. Five of the interventions involved collecting lab results. The studies by Akyuz et 
al. (2016), Barnes et al. (2015), and Castillo et al. (2014) used interventions that involved 
collecting lab results for the five indicators of MetS. The study by Sims and Delaney (2017) 
reported intervention core components as collecting all of these, as well as tobacco use. The 




the research was aimed at improving laboratory collection rates, times, and costs. The final study 
in this group did not include laboratory collection in their intervention core components. The 
study by McMorris et al. (2016) reported creating and using dietary cards to encourage 
discussion and education with clients about heathy dietary choices as the core components of 
their intervention of focus. The duration of these interventions across five studies ranged from 3 
months to 6 years. The study done by McMorris et al. (2016) did not indicate the length of their 
intervention. 
Implementation Strategies 
Six out of six studies used groups of implementation strategies to promote and achieve 
change. The most frequently used implementation strategies were staff training (N=6 studies), 
audit and feedback (N=6 studies), and quality monitoring systems (N=5 studies). Strategies 
varied in the way they were used. For example, the characteristics of staff training varied widely 
across studies. The study by Barnes et al. (2015) provided teams with a training poster and a 
toolkit. In the study by Akyuz et al. (2016) project leads were sent to attend Improvement 
Science in Action training to gain skills in the model for improvement and monthly meetings 
occurred to reeducate and build momentum for the project when needed. In the project by Sims 
and Delaney (2017), the whole ACT team staff attended a workshop related to the importance of 
integrated health care for those with SMI, and then participated in additional formal training 
during monthly meetings. In the study by Castillo et al. (2015), each team held a one-hour 
training session provided by the team’s psychiatrist and nurses; this training element consisted of 
lecture as well as time for questions and answers. In the study done by Hamm and Conley 
(2019), training was provided over two days to ACT RNs by the laboratory contracted with by 
the ACT team for their study in the way of phlebotomy, specimen collection, online laboratory 




staff members were provided dietary cards that educated them on healthy nutritional choices 
which they were in turn asked to use in educating clients. 
All studies used audit and feedback as an implementation strategy, in which findings of 
periodic chart reviews were aggregated, reported to ACT team staff and leaders, and feedback 
from staff was solicited to identify targets for further quality improvement activities. Quality 
monitoring systems were established in five of the six QI studies. This implementation strategy 
was most commonly characterized by the use of an electronic record system that was modified 
for the purpose of tracking implementation or effectiveness outcomes. For example, in the study 
by Akyuz et al. (2016) a local database of screening rates was created, the team was updated 
monthly on the process for updating the database, and the database was updated weekly in 
clinical meetings. In the study by McMorris et al. (2015), quality of the intervention and fidelity 
to it were assessed, but a system was not established for continuous monitoring. 
The number of implementation strategies used ranged from 3-10. The study by McMorris 
et al. (2015) used only three implementation strategies: training, benchmarking, and audit and 
feedback. This group of strategies worked well for this study as the change implemented was 
meant to be refined using audit and feedback to evaluate if dietary cards could be used on a 
consistent basis in more than one setting. In contrast, the study by Akyuz et al. (2016) used ten 
implementation strategies. This bundle of strategies encouraged staff participation and fostered 
immediate and continuous integration of new ACT services into daily practice. This was useful 
to their project as the aim to improve the entire system of monitoring physical health for clients 







 The rate that implementation outcomes were measured varied across studies; fidelity was 
measured in five, costs in one (along with fidelity), penetration in one (along with fidelity), and 
acceptability in one. All five of the studies that had lab collection in their intervention reported 
fidelity outcomes to lab procedures. Fidelity outcomes varied in what was reported. Although 
screening was an attribute of most interventions, fidelity to screening for individual symptoms of 
MetS was reported in only three studies (Akyuz et al., 2016; Barnes et al., 2015; Sims & 
Delaney, 2017). Exemplars of using fidelity as an implementation outcome related to screening 
include the following. In the study by Castillo et al. (2015) the rate of having all five 
measurements of MetS collectively was reported as 141/199, or 71%. In the study by Hamm and 
Conley (2019) a 57% reduction in the need to transport clients for lab work, a decrease in time to 
obtaining lab results to 24-48 hours, and a 20% increase in prompt medication adjustment based 
on lab values were reported as fidelity outcomes. Other reported implementation outcomes 
included cost, for example, in the study by Hamm and Conley (2019), findings indicated a 37% 
reduction in cost (measured by staff time, wages and mileage associated with ordering labs and 
obtaining results) after implementing on-site laboratory collection. Penetration, also known as 
reach, was measured in the study by Sims and Delaney (2017); findings indicated a 78% rate of 
clients attending medical appointments after ACT team referral for primary care services. 
Finally, in the study by McMorris et al. (2016) acceptability was measured as an implementation 
outcome; findings indicated that dietary cards were immediately used in client home-visits and 
feedback regarding said process was positive. 
Effectiveness Outcomes 
 Across the six studies, only one reported on effectiveness outcomes. In the study by 




with improved clinical outcomes within the organization. Investigators reported 53% of ACT 
clients for which all five parameters for MetS were collected met criteria for a MetS diagnosis. It 
was also reported that ACT clients were more frequently diagnosed with HTN, dyslipidemia, and 
cardiometabolic illness. Significantly, nearly half (47%) of the clients without previously 
recognized cardiometabolic illness met clinical criteria for said diagnosis after the QI initiative. 
Findings from Descriptive studies Designed to Characterize Existing Clinical Services on 
ACT Teams 
 Six studies characterized existing clinical services on ACT teams. Three studies 
generated results using focus groups, one study used semi-structured interviews along with 
quantitative health measures, one study used a web-based survey, and one study used 
observation, interviews, and chart reviews. Five of the six studies were performed in the U.S. and 
one was done in Canada (Guérin et al., 2019). None of these studies were aimed specifically at 
MetS, but most often focused on the general health of ACT clients. These studies described 
screening or treating symptoms related to MetS and frequently generated findings describing 
barriers and facilitators to providing medical services on ACT teams. For example, three of six 
studies included findings related to screening clients. The study by Henwood et al. (2018) 
reported variation in lab screening rates among the three different approaches to primary care 
integration. In the study by Shattell et al. (2011), ACT team members recognized the need to 
screen clients for physical health conditions and emphasized the importance of integrating 
physical health care into existing mental health services. The study by Vanderlip et al. (2014) 
was performed as a national web-based survey that was completed by 127 ACT team leaders. 
Findings in this study indicated that ACT team leaders reported frequently identified 
cardiovascular risk factors (obesity, HTN, diabetes, dyslipidemia) with screening. Findings also 




of the identification of physical health needs upon intake. Two of the studies in this group 
reported client engagement strategies in their key findings. In the study by Huck et al. (2018), 
approaches to encouraging clients to engage in physical activity were identified such as offering 
rewards or incentives for participation or making general references to the benefits of 
participating in physical activity. In the study by Shattell et al. (2011) different strategies to 
address the physical health needs of clients were identified. More specifically, roles taken on to 
address these needs were identified as follows: providing medical care, providing health 
education, collaborating with primary care providers, advocating for their consumers’ physical 
health care needs, and counseling consumers about their medical needs (Shattell, et al., 2011). 
Two of the studies indicated findings related to primary care integration. In the study by 
Henwood et al. (2018), three approaches to integrating physical health care into existing ACT 
mental health services were identified. These included co-located care, a PCP split between 
medical and ACT, and a PCP hired specifically for ACT field operations. In the study by Meyer-
Kalos et al. (2017), recommendations for integrating primary care into existing ACT mental 
health care services were given by the sixteen ACT staff members included in their focus groups. 
Recommendations were divided into three categories: system level recommendations (remaining 
client centered, more follow up), education and training (cross-training, proven strategies 
discussed between ACT teams), and collaboration (educating policy makers, incentives for 
wellness visits) (Meyer-Kalos et al., 2017). One study indicated findings of client’s clinical 
outcomes; in the study by Guérin et al. (2019), existing ACT services (an individualized physical 
activity program) to improve primary care outcomes of ACT clients was associated with a 
significant reduction in client obesity [(Mean weight loss =13.3 pounds), (Mean reduction in 




months. Clients in this ACT program also reported improved self-esteem, autonomy, endurance, 
pride, and socialization after nine months of engaging in the physical activity program. All of the 
descriptive studies for existing ACT services described barriers and/or facilitators to integrating 
medical care into existing ACT mental health care services. One reported facilitators in their 
findings, one reported barriers in their findings, and four studies reported both barriers and 
facilitators in their findings. The study by Huck et al. (2018) reported on facilitators to engaging 
ACT clients in physical activity, no barriers were reported in this study. Some of these facilitators 
included skills training, considering physical limitations, incorporating social support with group 
activities, and rewards and incentives (Huck et al., 2018). The study by Shattell et al. (2011) 
reported only barriers to integrating physical health care in their study. Examples of these 
barriers included availability of community based primary care providers who were willing to 
treat their consumers, lack of primary care funding, lack of availability of ACT staff to 
accompany clients to medical appointments, and lack of health insurance of ACT consumers for 
primary care treatment (Shattell et al., 2011). The remaining four studies reported on both 
barriers and facilitators; one to integrating physical activity into ACT services (Guerin, 2019) 
and three to integrating primary care into ACT services (Henwood et al., 2018; Meyer-Kalos et 
al., 2017; Vanderlip et al., 2014). Barriers to integrating physical activity into ACT services 
included lack of transportation, social scrutiny, need for reminders and lack of appropriate 
clothing (Guérin et al., 2019). Facilitators to integrating physical activity into ACT services 
included creating a climate of trust, respecting the client’s interests and abilities, and integrating 
autonomy; among others (Guérin et al., 2019). Studies that reported on barriers and facilitators to 
integrating primary care reported barriers such as difficulties with scheduling appointments, staff 




knowledge of health problems (Henwood et al., 2018; Meyer-Kalos et al., 2017; Vanderlip et al., 
2014). Facilitators reported in these studies included having a PCP embedded in both ACT and a 
general health practice simultaneously, accompanying clients to appointments, enhancing 
primary care and ACT collaboration, cross training among ACT staff, staff education, and 
systematic reminders regarding metabolic screening (Henwood et al., 2018; Meyer-Kalos et al., 
2017; Vanderlip et al., 2014). A summary of the findings from these studies can be seen in Table 
2.5. 
Discussion 
 In the United States more than 11 million people suffer from SMI and may be served by 
ACT teams. They are at high risk for increased fragmentation of primary care, comorbidity, and 
mortality compared to the general population. Learning how to implement new physical health 
services, especially on ACT teams where persons with mental illness are already served is a 
critical need in this population. This scoping review indicates that limited evidence is available to 
describe strategies to implement physical health care services on existing ACT teams. Only 
twelve studies were identified for review and of these, only two described effectiveness 
outcomes after implementing physical health services into ACT. Based on available evidence, 
findings in this scoping review suggest three groups of findings for guiding future research: (a) 
the need for standardized protocols for providing physical health services to ACT clients, (b) sets 
of implementation strategies that can be helpful in getting new physical health services to ACT 
clients, and (c) opportunities in existing ACT services to support the physical health of ACT 
clients. 
 Many approaches to addressing physical health needs were described in the 12 studies. 
Some studies, employing the same approaches, were associated with different outcomes. For 




implementing their QI project to improve physical health monitoring of SMI patients and yielded 
significant positive results (approximately 50% in all categories). Whereas, in the study by Sims 
and Delaney (2017), nine implementation strategies were used to implement their health 
indicator monitoring system, yet only 22% of HBA1C and 46% of fasting blood sugar was 
recorded, not meeting their 75% goal. One explanation for this finding is that different processes 
of implementation, access to different resources, and/or strength of relationships between ACT 
and medical health providers, shape the quality of outcomes. In this review, one study found that 
only half the teams surveyed used a standard tool to assess client physical health status and that 
staff on the ACT teams desired greater standardization of physical screening on intake (Vanderlip 
et al., 2014). An implication from this finding is that standardized models for improving 
screening rates, implementing physical activity programming within ACT, and integrating 
primary care services with ACT services, could be useful to those aiming to make positive 
changes in ACT service delivery. Further research is needed to explore this; for example, 
research is needed to discover if certain screening tools are more likely to yield positive health 
outcomes over others and if these screening tools can be implemented on a larger scale such as 
across entire states or regions. 
 This review also identified sets of implementation strategies that were helpful in getting 
new physical health services to ACT clients. Some sets of implementation strategies involved a 
high level of communication with staff; limited available data indicated that high communication 
and interaction with staff appeared more effective than less interactive approaches. For example, 
in the study by Akyuz et al. (2016), frequent meetings with staff to answer any questions or 
tackle any barriers were associated with the capacity of staff on the ACT teams to implement the 




was associated with over-time improvement in rates of screening. This coincides with findings 
from a recent review that reported frequent reporting and feedback and improved communication 
as facilitators of successful QI (Kampstra et al., 2018). Owing to the heterogeneity of 
implementation strategies and outcomes in these studies, it was not possible to describe patterns 
of the association between bundles of strategies and specific implementation outcomes. Future 
research should look at individual and bundles of implementation strategies as it relates to 
implementation outcomes such as reach and fidelity. 
Findings in this review also suggest many opportunities in existing services to support 
physical health of ACT clients. In the study by Hamm and Conley (2019), implementing on-site 
laboratory services led to a decrease in time spent transporting clients, an increase in 
identification of the need for medication changes, and a decrease in overall costs for the 
company providing ACT services. In the study by Guérin et al. (2019) an individualized physical 
activity program yielded clinical outcomes of decreased BMI and waist circumference, as well as 
self-reported increased self-esteem, pride, autonomy, and socialization. This agrees with 
recommendations from previous research; Wiley-Exley et al. (2013) reported that ACT will 
continue to be challenged to meet the physical health care needs of their clients, and therefore 
may need to expand direct services provided or change staffing patterns to include a primary care 
provider within the team. Furthermore, Vanderlip et al. (2013) found overlap in the structure and 
function of the ACT model and primary care medical homes; suggesting that ACT teams are 
poised to provide medical services for the population they serve. 
Findings from this review suggest implications for research. The idea that higher 
communication and review and feedback may increase the chances of positive outcomes is one 




health care for clients with SMI. These studies might begin with controlled studies testing the 
level of communication in implementation approaches on intermediate outcomes, such as reach 
to ACT team members, ACT clients, and fidelity to treatment protocols. This preliminary data 
would provide data needed for a larger cluster randomized trial with blind outcomes assessment 
of more distal outcomes, such as hospitalization rates, client morbidity, and other primary care 
outcomes. 
Another implication for research is the need for more studies of physical health services 
for ACT clients. Although there has been a push to increase medical health care for clients in the 
past decade, there is still a dearth of research in this area. Future research could be improved by 
providing ACT teams with standardized funding and functions for promoting physical health 
across the nation. One recommendation would be to use policy mechanisms to promote testing of 
implementation of ACT procedures at a National level. This approach would reduce variations in 
policies and services provided by ACT teams, and would facilitate comparisons between teams, 
which are needed when performing studies designed with controls or studies with higher sample 
sizes. 
Several limitations of this study deserve comment. First, studies included in this review 
carry a lower level of evidence due to their design; however, it was necessary to include these to 
study the topic, as higher evidentiary studies had not been reported at the time this literature 
search was undertaken. Second, only two studies reported effectiveness outcomes and they 
tended to have lower sample sizes. Third, details from chart reviews, used in many studies, are 
subject to reporter error and data obtained during focus groups are subject to bias on the part of 
the data collector. Bias in data collection includes reporting anything that is inconsistent with 




regulating ACT teams vary across states and countries and may have different affects/impacts on 
resources available to complete research or implement new processes into ACT programming. 
Therefore, some research projects reported in this review may have had more barriers to 
overcome in order to obtain positive outcomes. Fifth, there were challenges involved with using 
concepts and categories outlined in Proctor and Powell to describe and categorize studies as 
reports did not use these concepts in their description of studies. Finally, the use of only one 
reviewer is a limitation. 
As the number of adults with SMI in the United States is ever-increasing (9.8 million in 
2014, 11.2 million in 2017), it is imperative that research continues that can aid in the treatment 
of this vulnerable population (NIMH, 2019; SAMHSA, 2015). This review shows that although 
research is being performed to address physical health needs of this population, studies on the 
topic are scant, and processes used to address these needs warrant standardization. In particular, 
this study reveals the substantial need to apply evidence from emerging field of implementation 
science, to develop the evidence base for helping ACT teams integrate best practices for their 
clients. Studies that produce higher levels of evidence are needed in order to move the science 
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Akyuz et al. 
(2016) 
QI To improve frequency of 
monitoring blood tests 
(including lipid, glucose), ECG, 
BP, and weight with BMI to at 
least annually in AOS patients  
Metabolic 
Syndrome 
UK 1 - ~ 100 Adults with SMI being 
served by AOS 
(Assertive Outreach 
Service) 
Barnes et al. 
(2015) 
QI To increase quality and 
frequency of screening for four 
aspects of MetS: blood pressure, 
obesity status, blood glucose, 








Adults with SMI in a 
national sample of 
AOS clients, 72% dx 
with schizophrenia or 
schizotypal disorder 
Castillo et al. 
(2015) 
QI To increase metabolic screening 
rates (waist circumference, 
blood pressure, blood glucose, 
triglycerides, and high-density 




USA 3 24  199 Adults with SMI 
served on ACT teams, 






QI To increase prescriber and client 
accessibility to ordering and 
obtaining monitoring laboratory 
tests by implementing on-site 
collection of laboratory 
specimens; To decrease time to 
obtaining test results; and to 
reduce overall laboratory 




drug levels  
USA 1 10 67 Adults with SMI 
served by a PACT 
(Program of Assertive 
Community 
Treatment) team who 












































QI using focus 
Groups 
To develop and evaluate dietary 
teaching tools for HCPs and 









USA 1 5 - Adults with SMI 
served by an IMPACT 
(Integrated 
Multidisciplinary 
Program of Assertive 
Community 
Treatment) team with 
a primary dx of 
schizophrenia, 
schizoaffective 





QI To implement a monitoring 
system for medical health 
indicators and to utilize this 
system to generate referrals and 
follow-up with appropriate 










and Tobacco use 
USA 1 - ~100 Adults with SMI being 
served by an ACT 
team 




To describe outcomes of an 
individualized physical activity 




Canada  1 5 13 Adults with SMI 
served by an ACT 











































To investigate the prior 
implementation of integrated 
primary and behavioral health 
care in five ACT programs 
HTN, DM, 
Hyperlipidemia 
USA 5 NI NI Adults with SMI being 
served by an ACT 
team 






To explore the nature of physical 
activity–related programming 
within one ACT setting; and to 
gain consumer perspectives 
related to interventions that 
would likely facilitate greater 
levels of participation 
Any resulting 
from lack of 
physical activity 
USA 1 - 18 Adults with SMI 
served by an ACT 
team, 90% of clients 
served by team dx 
with schizophrenia  
Meyer-Kalos 
et al. (2017) 
Qualitative/ 
focus groups 
To more clearly understand ACT 
teams’ field-tested strategies and 
recommendations for delivering 
integrated care 
Early mortality 
in SMI clients  
USA - 16 - Adults with SMI 
served by ACT teams 




To explore how ACT teams 
address the physical health care 
needs of persons with severe 
mental illness 
All physical 
health needs of 
ACT clients 
USA 5 33 - Adults with SMI 






To explore the extent to which 
ACT teams address the physical 




USA 127 127 - Adults with SMI 
served by an ACT 
team 
Note. * QI = Quality Improvement, ECG = Electrocardiogram, BP = Blood Pressure, BMI = Body Mass Index, MetS = Metabolic Syndrome, SMI = Severe Mental Illness, ACT = 










Findings in Reports on Quality Improvement Activities Designed to Change Clinical Services on ACT Teams (N=6) 
 













Akyuz et al. AOS staff 
members 
Assess weight and 
BMI, BP, blood tests 
(including lipids, 
glucose), and heart 
rhythm and rate 
(ECG) 
9 months Fidelity 
• Rates of monitoring weight, BP, and 
lab values improved at or beyond goal 
of 80% 







Assess BP, BMI, and 
blood tests (HBA1C, 
Lipids) 
6 years Fidelity 
• Measure in client’s clinical records 
increased over 6-year period: 
• Obesity/BMI 17%-58% 
• Blood Pressure 26%-59% 
• Plasma Glucose 28%-52% 







Collect or facilitate 
collection of waist 
circumference, blood 
pressure, and blood 





6 months Fidelity 
• 141/199 (71%) of sample had all 5 




• 75/141 (53%) met criteria for 
metabolic syndrome 
• Of 127 clients without a prior 
HTN diagnosis, 60 were 
diagnosed with preclinical HTN, 
24 were diagnosed with HTN 
• Of 139 clients without a prior 
dyslipidemia diagnosis, 52 met 
clinical criteria 
• Of 94 clients who had no 
previously recognized 
cardiometabolic illness, 44 met 





























services and client’s 
access to lab 
monitoring 
3 months Fidelity 
• 57% reduction in the need to transport 
clients for laboratory monitoring  
• All lab test results were available 
within 24-48 hours, an improvement 
from previous 24 hours-2 weeks 
• 20% of results received during the 
project implementation period 
resulted in a prompt adjustment in the 
client’s medication regime, which 
would have otherwise been delayed. 
Costs 
• Total costs for laboratory monitoring 






Will use dietary cards 
to facilitate discussion 
about healthy dietary 
choices 
NR Acceptability   
• HCPs began using the cards 
immediately during their home-based 






Assess general health 
indicator data to 
include: Blood 
pressure, weight, 
Fasting BS, HBA1C, 
cholesterol, waist circ. 
and tobacco use 
2 years  Fidelity 
• Annual health data collection rates 
ranged from 22% for HgbA1c to 46% 
for fasting blood sugar, goal not met 
Penetration 
• Clients attended 78% (28) of the 36 











Implementation Strategies Used in Reports on QI Projects 
 





































Akyuz, E. ● ● ● ● ● ● ● ● ● ● 10 
Barnes, T.    ● ●  ● ● ●  5 
Castillo, E. ● ●  ● ●   ●  ● 6 
Hamm, B. ●  ● ● ● ● ● ●   7 
McMorris, T.    ●   ● ●   3 
Sims, G. ● ● ● ● ● ● ● ●  ● 9 
Total Type of 
Strategies 










Findings from Descriptive Studies Designed to Characterize Existing Clinical Services on ACT Teams 
 
Study Key Findings Barriers/Facilitators 
Guerin et al. (2019) Clinical outcomes 
• Significant reduction in weight, BMI, 
and waist circumference from baseline 
to 9 months 
• No significant change in systolic bp 
from baseline to 9 months 
• Clients reported benefits of improved 
self-esteem, autonomy, endurance, 
pride, and socialization  
Barriers 
• Lack of transportation 
• Lack of appropriate clothing 
• May need reminders 
• Social scrutiny when exercising in public 
Facilitators 
• Recommendations regarding facilitating engagement in PA 
program: 
• Include in care plan 
• Create a climate of trust 
• Provide progressive initiation 
• Practice adaptability, flexibility 
• Respect interests and abilities 
• Employ continuous effort for engagement 
• Integrate autonomy 
Henwood et al. (2018) Primary Care Integration 
• Among the five programs emerged 
three distinct approaches to integrating 
primary care: co-located care, PCP split 
between medical and ACT, and PCP 
hired specifically for ACT field 
operations 
Screening Clients 
• Rates of screening for common 
chronic conditions varied significantly 
across programs 
Barriers 
• Lack of data to many health-related outcomes 
• Scheduling medical appointments remained difficult when PCP 
was designated to ACT field work 
Facilitators 
• Having a PCP that was embedded in both primary care and ACT 









Study Key Findings Barriers/Facilitators 
Huck et al. (2018) Client Engagement Strategies 
• Participants identified approaches 
ACT staff members were taking to 
encourage physical activity falling into 
two broad domains: 
• direct interventions (structured 
activities, accommodations, and 
rewards and incentives) 
• indirect interventions (Information 
and encouragement) 
Facilitators 
• Recommendations on strategies that may encourage participation 
in physical activity fell into three domains: 
• skills training 
• characteristics of interventions (accessible activities and 
desirable activities) 
• motivational strategies (social support, rewards and incentives; 
and the satisfaction of individual needs, interests, and 
motivational factors) 
Meyer-Kalos et al. (2016) Primary Care integration 
• Recommendations for integrating 
physical health into existing mental 
health systems were given as: 
• system level recommendations 
(client-centered, implementation 
guidance) 
• education and training (training 
content, training delivery) 
• collaboration (solicit ACT 
provider expertise, engage the 
healthcare system) 
Barriers 
• Encountered by providers: Role differentiation and barriers to 
client engagement 
• Encountered by clients: Physical–geographic barriers, 
psychosocial barriers, and relationship with healthcare system 
• System level: Under-supported ACT teams and relationships 
between providers. 
Facilitators 
• Strategies used for fostering better physical health outcomes: 
• Client engagement strategies (relationship building, linking 
clients to healthcare, teaching/ coaching, tools/incentives) 
• collaboration with primary care (facilitate delivery of services, 
build relationships with primary care) 









Study Key Findings Barriers/Facilitators 
Shattell et al. (2011) Screening Clients 
• All the ACT teams recognized serious 
and chronic physical health problems 
among the consumers they served. A 
variety of medical illnesses seen in 
consumers were reported, some 
unrecognized until late stages 
Client Engagement Strategies 
• ACT teams took on a variety of roles 
to address the physical health 
problems of their consumers that 
included: providing medical care, 
providing health education, 
collaborating with primary care 
providers, advocating for their 
consumers’ physical health care needs, 
and counseling consumers about their 
medical needs 
Barriers 
• ACT teams reported challenges to integrating primary and mental 
health care within an ACT setting that included: 
• The availability of community-based primary care 
professionals who were willing to treat their consumers 
• Funding for primary care services 
• Location of primary care services in the community that were 
not convenient for consumers 
• Consumers’ preferences about where they received their 
physical health screenings, assessments, and treatments 
• Attitudes of ACT psychiatrists toward the integration of 
primary care 
• Consumers’ lack of health insurance for primary care 
treatment 
• High cost of medications and medical treatment for physical 
health issues 
• The sometimes-limited availability of ACT staff to accompany 









Study Key Findings Barriers/Facilitators 
Vanderlip et al. (2014) Screening Clients 
• Most teams “almost always or always” 
identify cardiovascular risk factors 
with obesity (43/55, 78%), 
hypertension (39/55, 71%), diabetes 
(38/55, 69%) and cholesterol (27/55, 
49%) screens 
• Around 80% of teams report that 
greater than half of clients were treated 
with a second-generation antipsychotic 
(SGA), while only 62% (34/55) of 
team leaders were familiar with the 
ADA/APA guidelines (APA/ADA 
2004) on monitoring second-
generation antipsychotics. 
• Forty percent of team leaders (22) felt 
that at least half their clients were up 
to date on all screenings for SGAs. 
• One hundred percent of teams (55/55) 
identified a licensed independent 
practitioner (physician, physician 
assistant or advanced registered nurse 
practitioner) or a nurse as carrying the 
responsibility for ensuring their clients 
were up to date on their screenings. 
Barriers 
• clients’ refusal to schedule and make appointments 
• insurance issues 
• access to primary care 
• unwillingness of primary care doctors to treat these patients 
• client lack of awareness of health problems 
 
Facilitators 
• Eighty-one percent of team leaders felt additional information 
about recommended preventive health screening would change the 
way their team assesses physical health, and roughly a third of 
teams requested a better intake instrument to aid in that process. 
• Most teams (31/55, 56%) felt that having systematic reminders 
and educating staff (34/55, 62%) would be the most helpful 
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CHAPTER 3 (Paper 2): QUANTITATIVE ANALYSIS OF PREDICTORS AND 
CORRELATES OF METABOLIC SYNDROME 
Background and Significance 
Adults with mental, emotional, or behavioral disorders that limit (or substantially 
interfere with) one or more major life activities are described as having a severe mental illness 
(Center for Behavioral Health Statistics and Quality, 2015). Goldman et al. (1981) reported that 
the population of those with severe mental illness could be delimited using the three criteria of 
diagnosis, disability (level of), and duration (length of hospitalization). In the United States, 
severe mental illness affects 11.2 million adults (4.5% of population) (National Institute of 
Mental Health [NIMH], 2019), and new treatments are urgently needed to address the complex 
needs in this large and vulnerable population. 
The population of those with severe mental illness experience poor outcomes in various 
facets of life compared to the general population. The risk of suicide in the severe mental illness 
population, compared to the general population, is high, especially in those with bipolar disorder 
and depression (Chesney et al., 2014). More than 90% of those who die by suicide show 
symptoms of a mental health condition (NAMI, 2019). Additionally, patients burdened with 
psychiatric disorders, compared to the general population, are at an increased risk for substance 
abuse disorder (Penzenstadler et al., 2019). Those with severe mental illness are also 
overrepresented in the U.S. prison system; even though people living with severe mental illness 
encompass 4-5% of the American population, at least 20% of those incarcerated in the U.S. 




Owing to challenges in functioning, disparities in health care, and treatment with 
antipsychotics, adults with SMI frequently experience concurrent chronic medical illnesses (De 
Hert et al., 2011; McKibbin et al., 2014; Mechling & Arms, 2019; Viron & Stern, 2010). 
Evidence indicates that 50-80% of those with severe mental illness have one or more comorbid 
medical condition (Bahorik et al., 2017). Obesity rates are 1.5–2 times higher in people with 
severe mental illness than among the general population (McKibbin et al., 2014). Diabetes 
Mellitus is 2-3 times more prevalent in patients with severe mental illness compared to the 
general population (De Hert et al., 2011). Cardiovascular disease (CVD) is present in the severe 
mental illness population 2-3-fold over general population counterparts (De Hert et al., 2011). 
Sixty to seventy percent of deaths in this population are due to medical illnesses (De Hart et al., 
2011; Viron & Stern, 2010). Evidence also indicates that CVD accounts for the highest mortality 
rate in the population with SMI, causing approximately one-third of natural deaths (Olson et al., 
2015). Obesity related cancers also contribute to the premature mortality seen in this population 
(Correll et al., 2014). 
Functional limitations prevent/inhibit this population from seeking medical attention and 
complying with medical advice at the same rate as the general population (New York Office of 
Mental Health, 2019). Adults with SMI often experience other severe limitations in functioning 
that contribute to their poor medical health outcomes, such as problems initiating or continuing 
self-care activities and personal safety such as avoiding injury (New York Office of Mental 
Health, 2019). In addition, this population has difficulty with maintaining relationships, as well 
as poor concentration that limits ability to complete simple tasks like the ones noted previously 
(New York Office of Mental Health, 2019). This limited function, combined with provider, 




care provision, and the quality of health care received by patients with severe mental illness (De 
Hert et al., 2011). Thus, a high proportion of patients with SMI do not receive proper 
assessments and/or screenings for physical health problems such as obesity and high blood 
pressure (BP) (De Hert et al., 2011). 
An emerging body of literature suggests that social determinants of health, such as living 
in a rural area and experiencing low socioeconomic status, also contribute to the risk of poorly 
managed severe mental illness and medical conditions (Cohen Veterans Network, 2018). These 
determinants often preclude barriers to receiving adequate health care such as the cost of health 
care services, stigma associated with mental condition, and lack of awareness of services (Cohen 
Veterans Network, 2018). Patients with SMI are also more likely than the general population to 
engage in lifestyle choices that can affect their medical health. These lifestyle choices include 
substance abuse (Penzenstadler et al., 2019), smoking (Baller et al., 2015), poor dietary choices 
(McKibbin et al., 2014; Viron & Stern, 2010), and sedentary activity levels (McKibbin et al., 
2014). In addition to lifestyle choices, anti-psychotics are known to cause weight gain as a 
metabolic consequence to psychiatric treatment (De Hert et al., 2011). 
Metabolic Syndrome 
Adults with SMI, lacking the ability to participate in health-related activities or to engage 
with healthcare providers frequently develop a cluster of medical risk factors known as 
metabolic syndrome (MetS). MetS are risk factors for CVD defined as concurrent evidence of 
three of the following five risk factors, including high BP (greater than 130/85 mmHg), high 
blood sugar levels (insulin resistance), excess fat around the waist (central obesity), high 
triglyceride levels (dyslipidemia, ≥150 mg/dl), and low levels of good cholesterol, or HDL (<40 




Happell, 2011; Ventriglio et al., 2019; Viron & Stern, 2010). In the general population, MetS 
doubles the risk for stroke, CVD, and CVD mortality (Mottillo et al., 2010). 
The estimated prevalence of MetS is 23% in the general population (Palmer & Toth, 
2019); however, prevalence of MetS among adults with SMI is thought to be significantly higher 
(Viron & Stern, 2010). For example, in 2015, a systematic review and meta-analysis suggested 
that 36.4% of patients with SMI in the United States met the criteria for MetS (Vancampfort et 
al., 2015). It is important to understand the prevalence and correlates of the symptoms of MetS in 
the SMI in order to treat symptoms prophylactically before they can progress to mortality 
contributors. 
Patient Level Correlates that Increase MetS Risk 
MetS prevalence is higher in SMI patients than in general population; however, 
prevalence estimates vary (19.4-68%) by gender, ethnicity, age, antipsychotic treatment and the 
different MetS criteria that have been used (De Hert et al., 2011). Owing to this variability, it is 
necessary to investigate the impact these correlates have on developing the symptoms of MetS. 
In the general population, differences in sex and race are associated with developing 
MetS. Many factors contribute to this phenomenon. Black/African American adults are 40% 
more likely to have high BP compared to White counterparts (U.S. Department of Health and 
Human Services Office of Minority Health [U.S. DHHS OMH], 2016b). Black/African 
American men have diabetes at a rate 1.5 times higher than White males, while Black/African 
American women have diabetes at a rate that is 1.9 times higher than White females (U.S. DHHS 
OMH, 2016a). Moreover, Black/African American women have the highest rates of being 
overweight or obese compared to other groups (about 4/5 Black/African American women are 




Black/African Americans receive decreased diabetes quality of care compared to White patients 
(Canedo et al., 2018). 
Higher prevalence of MetS has been found in Black/African American women (38.94%) 
compared to Black/African American men (27.34%) (Khan et al., 2015). Although 
Black/African American men have lower prevalence of MetS than their White counterparts, 
Black/African American women have higher prevalence of MetS than their White counterparts 
(Ford et al., 2010). 
Little is known, however, about the extent to which physical health conditions vary by 
race and gender among persons with SMI. Thus, new studies are needed to describe the 
relationship between sex and race and MetS in the SMI population. Secondary analysis of 
administrative data provides a feasible and immediately available resource to identify 
relationships between patient-level risk factors and the development of MetS. Data available in 
the Carolina Data Warehouse are an ideal resource for conducting research to achieve these 
research objectives due to its robust information on patients with SMI, and we used these data to 
address our Aims. 
Thus, the primary objective (Aim 1) of this study was to determine the extent to which 
race or gender, are associated with developments of MetS in the SMI population. Secondary to 
Aim 1, an exploratory aim was included to evaluate the feasibility of describing the association 
between race or gender and a composite variable of BMI, BP and HgbA1c. The secondary 
objective (Aim 2) was to describe the extent to which smoking, age, diagnosis, depressive 
symptoms, and marital status affects the relationship between gender or race and the 




tailoring of interventions aimed at early detection and treatment of MetS symptoms in the adult 
SMI population. 
Methods 
Study Design and Data 
A cross-sectional cohort study design was used to compare gender and racial distribution 
of the symptoms of MetS in an adult population of individuals living severe mental illness. Data 
for this study were provided by the Carolina Data Warehouse and were collected during the 
fiscal year of 2016. These data were EHR data initially gathered for clinical care purposes in 
order to track outpatient clinical visits to the UNC Center for Excellence in Community Mental 
Health; they were then provided to the primary investigator for secondary analysis. Patient 
identifiers were removed from the data prior to presentation to the primary investigator (i.e. 
medical record numbers, full names). Data elements included in the data were: age, ethnicity, 
race, gender, marital status, BP readings, height, weight, HgbA1c lab results, blood glucose 
readings, PHQ-9 scores, tobacco use status, illicit drug use status, education level, ICD-9 
diagnoses, ICD-10 diagnoses, and emergency department use. The data consisted of visit 
summaries for all 1495 subjects who participated in outpatient appointments at the UNC Center 
for Excellence in Community Mental Health (CECMH) (IRB number 12-1127).  
Sample 
A study sample of 1495 individuals with severe mental illnesses who received services 
from the CECMH during calendar year 2016 was included in the analysis. Characteristics of 
study subjects are given in Table 3.2. All subjects included were aged 18 or older. The sample 
was 53% (n=787) male and 47% (n=708) female with an average age of 46.31 (SD=14.68). The 
sample was 54% (n=808) White, 30% (n=453) Black/African American, 2% (n=27) Asian, <1% 




and 13% (n=197) Other/Unknown/Refused. The sample consisted of 13% (n=205) married 
subjects, 8% (n=119) divorced subjects, 61% (n=917) single subjects, <1% (n=5) were in a 
domestic partnership, 3% (n=51) were legally separated, 11% (n=167) had an unknown marital 
status, and 2% (n=31) were widowed. Diagnoses in this sample included 28% (n=414) 
schizophrenia, 21% (n= 314) schizoaffective, 13% (n=199) bipolar disorder, 9% (n=130) major 
depressive disorder, 18% (n=273) other diagnoses, and 11% (n=165) were not reported. When 
data were available on smoking, 38% (n=436) of participants identified as smokers/tobacco 
users. When data were available on PHQ-9 scores, 5% (n=91) of participants were identified as 
having severe depression. 
Data for BMI were missing for 59% (n=133) of Black females, 50% (n=190) of White 
females, 61% (n=138) of Black males, and 42% (n=177) of White males. Data for BP were 
missing for 21% (n=49) of Black males, 18% (n=78) of White males, 24% (n=54) of Black 
females, and 25% (n=94) of White females Data for HgbA1c was missing for 78% (n=185) of 
Black females, 76% (n=289) of White females, 76% (n=173) of Black males, and 73% (n=309) 
of White males. 
Measures 
Gender was coded as 0 for female and 1 for male. Race was coded as 0 for Black/African 
American and 1 for White/Caucasian. When performing bivariate tests, these codes were 
combined so that White/Caucasian male was coded as 0, Black/African American male was 
coded as 1, White/Caucasian female was coded as 2, and Black/African American female was 
coded as 3. New variables were created to perform regression tests, these variables represented 
White males, Black males, White females, and Black females. 
BP was measured during routine clinic visits for most study subjects. High BP was 




collected for some of the subjects during routine clinic visits and was defined as Low or High 
(>5.7). BMI was collected for almost half of the study subjects during routine clinical visits. 
BMI was defined as high if > 30. 
The primary dependent variables in this study was the incidence of MetS symptoms. An 
exploratory aim was conducted to determine if testing for the incidence of having all three 
symptoms of MetS that were available within these data (warranting MetS diagnosis) was 
feasible. Each symptom of MetS was defined using criteria outlined by the International Diabetes 
Federation (IDF) (IDF, 2019). Although IDF uses five symptoms as criteria for diagnosing MetS, 
data within this study only provide information on three. Lack of data on cholesterol (which 
would fulfill the remaining two criteria) was a limitation of this study. The three criteria found 
within these data are as follows: BMI > 30, HgbA1c >5.7, and hypertension defined as blood 
pressure greater than 130/85. The primary independent variables in this study were race and 
gender. Secondary independent variables were used to gauge their impact on the incidence of 
symptoms of MetS. These variables include age, marital status, PHQ-9 score, diagnosis, and 
smoking. 
Statistical Analysis 
Descriptive statistics were used to describe the sample demographics such as age, gender, 
race, marital status, and diagnosis. Then, chi-square tests were used to examine the relationship 
between group status (i.e., white male, white female, black male, black female) and the following 
physical health indicators: high BP (yes/no), BMI – obese or morbidly obese (yes/no); HgbA1c –
high (yes/no). Then, three separate regression models were used in which each outcome variable 
was regressed on a set of demographic and clinical indicators. 
The primary outcome measure for this analysis was the presence of symptoms of MetS, 




relationship between each MetS symptom and each independent variable (race and gender). 
Next, a multivariate logistic regression model was used to examine the influence of race, gender, 
and clinical covariates (i.e., smoking, alcohol use) and the presence of MetS symptoms. Data 
generated in the analyses are presented in tabular and narrative form to address the study aims. 
Results 
Data in this sample included 1495 adults with SMI. As shown in Table 3.3, 61% (n=56) 
of Black/African American females had an elevated BMI, 46% (n=88) of White females had an 
elevated BMI, 42% (n=38) of Black/African American males had an elevated BMI, and 41% 
(n=101) of White males had an elevated BMI, and this was a statistically significant difference 
(χ2(3) = 11.61, p<.01). Elevated BP was observed in 55% (n=99) of Black/African American 
males, 54% (n=187) of White males, 54% (n= 92) of Black/African American females, and 36% 
(n=104) of White females, and this was a statistically significant difference (X2(3) = 26.69, 
p<.001). 
With respect to HgbA1c levels, 70% (n=35) of Black/African American females were in 
the elevated category, compared to 40% (n=37) of White females, 38% (n=21) of Black/African 
American males, and 34% (n=40) of White males. This was a statistically significant difference 
(χ2(3) = 19.51, p<.01). 
Secondary to the first aim, an exploratory aim was used to examine the feasibility of 
testing the incidence of having all three symptoms of MetS against the independent variables. 
This test was found to not be feasible. There were only 216 cases within the 1495 subject cases 
that had been tested for all three symptoms of MetS. This significant amount of missing data for 
each subject being tested for all three symptoms of MetS indicated that insufficient complete 




Next, separate logistic regression models were estimated; each MetS symptom (i.e., high 
blood pressure, high HgbA1c and high BMI) was regressed on all covariates (age, marital status, 
PHQ-9 score, diagnosis, and smoking) with separate variables to indicate White male, Black 
male, White female, and Black female entered last in the model. Although not shown, when 
holding all variables constant, compared to White males, Black females were more likely to have 
an elevated BMI (β = 0.876, SE = 0.28,  
p < .01). 
Also, when holding all variables constant, compared to White males, Black females were 
more likely to have an elevated HgbA1c (β=1.79, SE = 0.47, p<.001) while age (β=.055, 
SE=.012, p<.001) and smoking (β=.614, SE=.30, p<.05) were associated with an increased 
probability of having an elevated HgbA1c; however, large amount of missing data on the 
dependent variable limited the validity of the model. 
Although not shown, when holding all variables constant, compared to White males, 
White females were less likely to have elevated blood pressure (β=-0.661, SE=0.17, p<.001). In 
addition, across all race/gender groups, age (β=0.01, SE=0.01, p<.05) was associated with an 
increased probability of having an elevated blood pressure, when holding all other variables 
constant. 
Discussion 
As the patient population of adults with severe mental illness is steadily increasing (9.8 
million in 2015, 11.2 million in 2017); there is a constantly evolving need to provide novel care 
to this vulnerable patient population (NIMH, 2019; SAMHSA, 2015). A key finding in this study 
was the substantial gap in the administrative data which prevented an analysis of the relationship 
between individual health risk factors and the occurrence of the composite MetS variable. This 




where the data were collected, omissions in data reporting prevent access to available laboratory 
studies that were completed, or there the missing data could be an artifact of how the data was 
pulled from the Carolina Data Warehouse. While it is not possible to decipher the cause of the 
missing data, it could be an additional signal for the need of more robust physical health services 
of persons with SMI, the need for quality improvement activities to improve physical health 
services in the clinics where data were collected, and the need for research to generate strategies 
for integrating physical health services in existing supports for person with SMI. 
With available data, several planned analyses were possible with the EHR data. Key 
findings and related implications are discussed in the following. The first logistic regression test 
found that, when compared to White males with SMI, Black females with severe mental illness 
were significantly more likely to have an elevated BMI. This is consistent with data reported by 
the U.S. Department of Health and Human Services on the general population; African American 
women have the highest rates compared to other groups of obesity and being overweight (U.S. 
DHHS OMH, 2017). Reports from previous studies suggest the significance of this finding. First, 
evidence supports obesity leading to the development of coronary artery disease, heart failure, 
and atrial fibrillation (Mandviwala et al., 2016). Furthermore, previous research in the SMI 
population has noted CVD causes approximately one-third of all natural deaths, implicating 
management of modifiable cardiovascular risk factors is a critical need in the medical treatment 
for this population (De Hert et al., 2011; Olson et al., 2015). Finally, a study that retrospectively 
analyzed billing data for 56,895 adults with serious mental illness found that black people were 
less likely to have an outpatient general medical visit than their white counterparts (Garcia et al., 
2017). Findings in this study, considered in light of prior research suggest the need for future 




women with SMI. In practice, efforts should be made to include Black/African women in more 
interventions to decrease weight, as well ensure regular visits with a medical provider. 
The second logistic regression test found that Black/African American women with 
severe mental illness, compared to White males, were significantly more likely to have a high 
HgbA1c. Findings also indicated that smoking and age were covariates associated with an 
increased probability of having an elevated HgbA1c. Elevated glucose in the blood is a symptom 
of MetS, and HgbA1c is a measurement of high blood glucose over the course of ninety days. 
This is important to note because combined with the previous finding, Black/African American 
women are significantly more likely to be affected by high blood sugar and elevated weight, two 
symptoms that are criteria for a MetS diagnosis. This supports previous research in the general 
population that indicates the prevalence of MetS is higher in Black/African American women 
than in Black/African American men or in their White counterparts (Ford et al., 2010; Khan et 
al., 2015). 
These results highlight the need to target interventions for Black/African American 
women, especially coupled with previous findings indicating that they receive decreased diabetes 
quality of care compared to White patients (Canedo et al., 2018). Results of this logistic 
regression also indicate that smoking cessation and increased focus on higher age groups are 
important to include in future practice as they impact elevated glucose, MetS, and CVD. 
The third logistic regression test found that White women with SMI were significantly 
less likely to have high blood pressure when compared to White males with SMI. This test also 
produced findings that indicated age increased the probability of having high BP in the SMI 
population. These findings do not corroborate previous research in the general population that 




counterparts (U.S. DHHS OMH, 2016b). This is likely due to missing data (examined later in 
this discussion) or may indicate increased BP of White males in the SMI population. The 
increase in BP with age is mostly associated with changes in the structure of the arteries and has 
been viewed as a common sequela to the aging process (Pinto, 2007). 
These findings suggest several implications for research. First, Black/African American 
women with SMI need more primary care. A 2017 study found that those with SMI seek primary 
outpatient care at a significantly lower rate than the general population (Garcia et al., 2017). 
Furthermore, individuals with Black/African American race were less likely than those with 
White race to have a general medical visit (Garcia et al., 2017). It is imperative to understand and 
overcome barriers to healthcare that generate this unacceptable disparity in health access and 
outcomes. Further studies should implement new models of care to gain more participation in 
primary care from the SMI population. Next, findings in prior research indicate that 
Black/African American women need more exercise/nutrition counseling. A 2018 study found an 
association between BMI and negative stereo types about African Americans (Knox-
Kazimierczuk et al., 2018), further studies could add to this by exploring the concept through the 
lens of someone suffering with SMI. Findings in prior research also indicated that smoking 
cessation interventions are vital to the population with SMI avoiding heart disease. Future studies 
in this area should include implementation of various strategies to decrease smoking, thereby 
identifying which are most effective. Finally, the lack of data within some variables indicate that 
the adult population with SMI should be more frequently tested for the symptoms of MetS. This 
could be a difficult task as this population is often difficult to engage or unwilling to allow 




implementation strategies most effective at engaging this population in interventions that test for 
the symptoms of MetS. 
Several limitations of this study deserve comment. Most prominent is the missing data 
that affected several of the statistical tests that were run. HgbA1c data was missing from the 
various race/gender groups at rates of 73-78%. This is important not only because it likely 
influenced the test results but could also suggest the difficulty in obtaining blood samples from 
the population of adults with SMI. Data for BMI was missing at rates of 42-62% for the various 
race/gender groups. This could highlight the need for mental health workers to attempt to obtain 
weight/height at each visit, or missing data could be an artifact of how the data was pulled. The 
exploratory aim found that it was not feasible to perform testing using a composite MetS variable 
as a dependent variable, at it required subjects to have results documented for BMI, HTN, and 
HgbA1c. Of the 1495 subjects that were included in the race/gender composite variables, only 
216 had data for all three symptoms of MetS. This study was also limited by the omission of data 
on cholesterol, also used in the diagnosis of MetS; it is however important to note that only three 
abnormal symptoms are required to qualify for a MetS diagnosis. 
The findings of this study revealed race/gender groups within the population of adults 
with SMI that are at higher risk for developing MetS and/or CVD. These findings should be 
noted in future practice so that interventions are targeted towards groups that are more at risk. 
Culturally appropriate as well as gender specific interventions may be helpful in primary 
prevention of the development of the symptoms of MetS. Future research could reveal which 
interventions are more effective at targeting more at-risk groups within this population. Future 
research should also be focused on methods to ensure the symptoms of MetS are being 






















1) High blood pressure 
(greater than 130/85 mmHg) 
2) BMI > 30 
3) HgbA1c ≥ 6.4 
Having one of the three 
symptoms of MetS that 











Having all three 
symptoms of MetS that 
are available within this 
data 
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Gender      
Male 787 (53)     
Female 708 (47)     
Race      
White 808 (54)     
Black/African 
American 
453 (30)     
American Indian or 
Alaskan Native 
6 (<1)     
Asian 27 (2)     
Native Hawaiian or 
Other Pacific 
Islander 
4 (<1)     
Other/Unknown/ 
Refused 












      
Marital Status      
Single 917 (61) 287 (67) 161 (71) 221 (58) 127 (56) 
Married 205 (13) 48 (11) 24 (10) 65 (17) 38 (17) 
Divorced 119 (8) 32 (7) 6 (3) 52 (14) 21 (10) 
Smoking      
Yes 436 (38) 146 (42) 84 (47) 93 (32) 48 (29) 
Missing 346 (23) 80 (19) 48 (21) 95 (25) 58 (26) 
HBHgbA1c (for those 
with data) 
     
>5.7 175 (41) 40 (34) 21 (38) 37 (40) 35 (70) 
Missing HgbA1c 1070 (72) 309 (73) 173 (76) 289 (76) 175 (78) 
Hospital Admission in 
the last 12 months 













Any admission 240 (49) 52 (54) 15 (38) 52 (53) 26 (48) 

























Department Use in the 
last 12 months 














Any ED use 358 (24) 67 (16) 31 (14) 68 (18) 42 (19) 
Missing 1006 (67) 329 (77) 188 (82) 284 (74) 171 (76) 
Diagnosis      
Schizophrenia 414 (28) 129 (30) 113 (50) 41 (11) 49 (22) 
Schizoaffective 314 (21) 88 (21) 37 (16) 84 (22) 61 (27) 
Bipolar Disorder 199 (13) 61 (14) 13 (6) 64 (17) 21 (9) 
Major Depressive 
Disorder 
130 (9) 27 (6) 5 (2) 53 (14) 26 (12) 
Other 273 (18) 70 (17) 28 (12) 82 (21) 32 (14) 
Missing 165 (11) 51 (12) 32 (14) 58 (15) 36 (16) 
PHQ-9      
Moderate 
Depression (10-19) 
296 (18) 64 (15) 26 (11) 79 (21) 44 (20) 
Severe Depression 
(20+) 
91 (6) 17 (4) 6 (3) 32 (8) 10 (4) 
MISSING PHQ-9 
DATA 
264 (18) 98 (23) 79 (35) 89 (23) 61 (27) 
BMI > 30 (for those 
with data) 
311 (44) 101 (41) 38 (42) 88 (46) 56 (61) 
Missing height 
and/or weight 
787 (53) 177 (42) 138 (61) 190 (50) 133 (59) 
High Blood Pressure 
(sys > 130 and/or 
diastolic > 85) 
548 (48) 187 (54) 99 (55) 104 (36) 92 (54) 
Missing systolic 
and/or diastolic 







Bivariate Inferential Statistics 
     Chi-Square Tests 
Variable WM BM WF BF Value df Significance (2-sided) 
High BMI 41% 42% 46% 61% 11.61 3 .009 
High BP 54% 55% 36% 54% 26.69 3 .000 
High HgbA1c 34% 38% 40% 70% 20.71 6 .002 















BMI  42% (n=177) 61% (n=138) 50% (n=190) 59% (n=133) 
High BP 18% (n=78) 21% (n=49) 25% (n=94) 24% (n=54) 
HgbA1c 73% (n=309) 76% (n=173) 76% (n=289) 78% (n=185) 
MetS DX 80% (n=340) 88% (n=200) 81% (n=309) 87% (n=196) 
Diagnosis 12% (n=51) 14% (n=32) 15% (n=58) 16% (n=36) 
PHQ  23% (n=98) 35% (n=79) 23% (n=89) 27% (n=61) 
Cig Use 19% (n=80) 21% (n=48) 25% (n= 95) 26% (n= 58) 
Married  10% (n=41) 13% (n=29) 3% (n=13) 7% (n=15) 
Age  <1% (n=2) 0 <1% (n=1) 0 







Logistic Regression - BMI 
Predictor β SE β Wald’s χ2 p 
Constant -.24 .31 .611 .434 
AAF .88 .28 9.73 .002 
WF .29 .21 1.976 .160 
AAM .15 .28 .267 .605 
Depression .11 .27 .156 693 
Bipolar .18 .24 .566 .452 
PHQ-9 .02 .37 .004 .947 
Cigarette Use  .29 .19 2.458 .117 
Married yes/no  .46 .25 3.279 .070 
Age -.008 .007 1.429 .232 
Test   χ2 p 
Overall model evaluation     
Likelihood ratio test   17.877 .037 
Goodness of fit test     







Logistic Regression – HgbA1c 
Predictor β SE β Wald’s χ2 p 
Constant -3.56 .61 34.207 .000 
AAF 1.8 .47 14.944 .000 
WF -.31 .35 .783 .376 
AAM .58 .46 1.586 .208 
Depression .69 .49 1.946 .163 
Bipolar .26 .36 .510 .475 
PHQ-9 -.32 .64 .245 .620 
Cigarette Use .61 .30 4.174 .041 
Married yes/no .13 .42 .092 .761 
Age .06 .01 22.317 .000 
Test   χ2 p 
Overall model evaluation     
Likelihood ratio test   56.065 .000 
Goodness of fit test     







Logistic Regression – HTN 
Predictor β SE β Wald’s χ2 p 
Constant -.58 .24 5.713 .017 
AAF .147 .20 .529 .467 
WF -.66 .17 14.743 .000 
AAM .24 .20 1.363 .243 
Depression -.16 .24 .475 .491 
Bipolar -.01 .20 .004 .952 
PHQ-9 -.02 .28 .006 .939 
Cigarette Use .23 .14 2.757 .097 
Married yes/no .27 .20 1.854 .173 
Age .01 .01 4.227 .040 
Test   χ2 p 
Overall model evaluation     
Likelihood ratio test   33.618 .000 
Goodness of fit test     
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CHAPTER 4 (Paper 3): QUALITATIVE ANALYSIS OF PERCEPTIONS OF ACT TEAM 
MEMBERS ON THE IMPLEMENTATION 
Introduction 
Approximately 11.2 million adults in the United States (4.5%) suffer from severe mental 
illness (SMI) (National Institute of Mental Health [NIMH], 2019), which is defined as a mental, 
emotional, or behavioral disorder causing severe functional limitations that limit or substantially 
interfere with one or more major life activities (NIMH, 2019). Having SMI increases the risk of 
having chronic and severe medical conditions, as well as increases the odds that one will suffer 
from more than one medical comorbidity (Bahorik et al., 2017; Brown et al., 2010). Diabetes, 
dyslipidemia, hypertension (HTN), and obesity are 1.5-2 times more prevalent in those with SMI 
than in the general population (Newcomer & Hennekens, 2007). These cardiovascular disease 
(CVD) risk factors contribute highly to the increased mortality rates seen in this population that 
are 2-3-fold over the general population (Laursen, 2011). A recent meta-analysis reported 
patients with SMI, versus matched controls from the general population, show a 53% higher risk 
for having CVD, a 78% higher risk for developing CVD, and an 85% higher risk of death from 
CVD (Correll et al., 2017). An additional risk among those with SMI, Metabolic Syndrome 
(MetS), increases the risk of developing CVD and is also more prevalent in the SMI population 
compared to the general population (McEvoy et al., 2005; Newcomer & Hennekens, 2007; 
Ventriglio et al., 2019). MetS is defined as concurrent evidence of three of the following five risk 
factors, including high blood pressure (greater than 130/85 mmHg), high blood sugar levels 
(insulin resistance), excess fat around the waist (obesity), high triglyceride levels (dyslipidemia), 




Stern, 2010). CVD encompasses myocardial infarction and stroke, furthering the need to address 
these risk factors that are disproportionately faced by this vulnerable population (Osborn et al., 
2015). 
Patients with SMI are prone to having CVD risk factors; they also experience hardships 
that prevent/inhibit proper detection and treatment of these risk factors. Adults with SMI receive 
fragmented primary care and face inequality in healthcare provision compared to the general 
population (Williams et al., 2019). Furthermore, studies have shown that the SMI population 
receives preventative health care at a lower rate than the general population (McKibbin et al., 
2014). Other barriers to accessing primary care for this population include lower socioeconomic 
status, transportation availability, and poor executive functioning (McKibbin et al., 2014). 
Owing to these disadvantages in health care and functioning, assertive community 
treatment (ACT) has emerged as a critically needed treatment modality to address medical illness 
prevention within this population. ACT teams consist of a community-based multidisciplinary 
team of medical and behavioral health professionals that provide person-centered care to SMI 
patients who are at risk for health deterioration when being treated by multiple and disconnected 
providers (NC Division of Medical Assistance [NCDMA], 2016). Research consistently 
demonstrates that ACT teams improve psychiatric outcomes for SMI clients including quality of 
life, housing stability, and reduced hospitalizations (Bond et al., 2001; Phillips et al., 2001; 
Vanderlip et al., 2017). More recent studies have suggested that ACT utilization could also have 
a positive impact on general medical outcomes for those it serves (Vanderlip et al., 2017; 
Vanderlip et al., 2013). Thus, ACT teams have proven effective in treating the psychiatric needs 




primary care (Henwood et al., 2017), it is imperative to explore the real-world implementation of 
physical health interventions within ACT programs. 
A critical need in community-based services for adults with SMI is to explore strategies 
to translate emerging interventions into routine practice. In this study, I conducted descriptive 
qualitative interviews with ACT Team members to learn real world perceptions of how to 
implement new physical health supports using ACT team resources. Findings from the scoping 
review suggested some models for treating physical health needs within ACT, however, none 
have been adapted into the ACT model for state or national scale-up. Owing to the seriousness of 
the health challenges in this population, hybrid efficacy/implementation studies may be required 
to accelerate the time until efficacious interventions and appropriate implementation approaches 
are identified. Thus, this study was exploratory in nature and was designed to provide 
foundational evidence that would be needed in a future hybrid efficacy/ implementation study. 
To this end, I interviewed ACT team members about physical health interventions within ACT, 
to gain insight into their prospective about what services are currently provided, what were 
barriers to providing physical health services and what it would take to implement them in real-
world practice. The rationale for the qualitative approach to the study was the almost total 
absence of evidence, from frontline ACT clinicians, on what it would take to improve the quality 
of care. Addressing this goal, the objective of this study was to characterize perceptions of ACT 
team members and administrators on the nature of current ACT services related to physical 
health care of ACT clients and the nature of implementation strategies needed to fully implement 
evidence-based physical health services in the existing network of ACT-based psychiatric and 






The conceptual model for this qualitative study was adapted from the Framework for 
Implementation Research (Proctor et al., 2009). The rationale for using this framework was that 
it identifies, defines and explains relationships between evidence-based interventions, 
implementation strategies, intervention outcomes, and patient or system level outcomes. This 
adapted framework describes the impact of implementation strategies on implementation 
outcomes in the pathway from healthcare intervention to patient outcomes (see Figure 4.1). 
 Key concepts from the adapted Framework for Implementation Research (see Figure 4.1) 
that were used in this analysis included: evidence-based practices and implementation strategies. 
As defined in Proctor et al. (2009) and operationalized in this study, evidence-based practices are 
strategies for preventing/reducing symptoms of MetS, discovered while conducting a systematic 
review of the literature; these included interventions used within community-based services 
proven effective at preventing/reducing the symptoms of MetS. Implementation strategies are 
defined as methods used to enhance and accelerate implementation uptake and sustainability of 
the evidence-based clinical program or practice (Proctor et al., 2009). For example, 
implementation strategies promote adaptation of evidence-based interventions (EBI) to fit the 
delivery of patient services to individual treatment settings and the specific needs of a given 
population, such as the SMI population with increased risk for CVD. As illustrated in Figure 4.1, 
implementation strategies (e.g., audit and feedback cycles, tools to support interventions, well-
trained site champions) generate the implementation outcomes (e.g., reach to patients, fidelity to 
protocols, and acceptability of intervention burdens). Thus, identification of appropriate 
intervention targets and implementation strategies opens a gateway to understanding how to 





Design and Methods 
 A descriptive qualitative study design was used to examine and characterize perceptions 
of ACT team members and administration members of the nature of current ACT services related 
to physical health care of ACT clients and the nature of implementation strategies needed to 
move physical health interventions into routine clinical practice (Hsieh & Shannon, 2005; Miles 
& Huberman, 1994). Approval was obtained from the Institutional Review Board at the 
University of North Carolina before enrolling participants and conducting the study. 
Setting 
 The study was set in three ACT Teams located in North Carolina. The first inclusion 
criterion for ACT teams was that they were in North Carolina. The next inclusion criterion was 
that the team had achieved a score of 3.0 on a 0-5 scale on their Tool for Measurement of 
Assertive Community Treatment (TMACT) evaluation. North Carolina uses the TMACT to 
assess teams’ fidelity to the ACT model, with higher scores given for greater fidelity. The next 
inclusion criterion was that the team had been in operation for at least one year, thereby ensuring 
time to be established in their respective communities (as determined by verbal report of ACT 
Team administrators). The exclusion criteria were teams that served fewer than 20 clients. 
 ACT staff from four ACT teams in the State of North Carolina were recruited for 
participation. These included two large teams and two small teams. One of the large teams did 
not respond to request for participation. The final three ACT teams included in this study were 
the Carolina Outreach Team in Smithfield, which serves Wayne and Johnston Counties; the 
Carolina Outreach Team in Raleigh, which serves Wake County; and the Carolina Outreach 






Sample and Procedures 
 A semi-structured interview guide was created based on the adapted framework (Proctor 
et al., 2009) and findings in Chapters 2 and 3 in this dissertation. Nineteen members of ACT staff 
or administration from 3 different ACT teams were recruited and interviewed. The inclusion 
criteria for participants was at least 1-year experience working in mental health and at least 3 
months on the current ACT team. The purpose for this was to ensure the participant had 
sufficient knowledge regarding treating the population being studied. Participants were recruited 
based on their participation level and role in the interventions described, as well as availability of 
staff members with similar roles to those interviewed from other ACT team sites. This was to 
ensure that those directly or indirectly involved in physical health treatment were represented 
equally across teams Subsequently, the sample included four nurses, one psychiatrist, two 
administrative staff, one peer support specialist, three team leaders, and eight social workers. The 
psychiatrist interviewed served the two small teams and nurses were interviewed from each team 
(two from large team). Administrative staff were interviewed from the small team in Kinston and 
the large team and team leaders were interviewed from all teams. A peer-support specialist was 
interviewed on the small team in Kinston, and social workers came from all teams (four from the 
large team, two from the small team in Smithfield, and two from the small team in Kinston). All 
participants verbally consented to participation using an IRB approved consent form before data 
collection. They were also reminded that their participation was voluntary. Participant’s verbal 
consent forms were secured in a locked cabinet in the locked office of the faculty advisor of the 
PI in the UNC School of Nursing to assure that the confidentiality of all responses to the 
interview questions was always maintained. 
 The interviews were conducted via Zoom with ACT team members who were employed 




that would make it possible to link the identity of the study participant to their interview 
responses. To increase rigor in the qualitative interviews, a standardized interview guide was 
developed to structure interactions with study participants. The adapted Framework for 
Implementation Research (Proctor et al., 2009) was used to structure the interview guide, which 
included eight items (see Table 4.1). 
 Owing to the nature of the crisis associated with the COVID crisis in North Carolina, 
ACT team staff members were available for limited durations of time for the interviews. The 
duration of interviews was 5-35 minutes, and the mean length of the interviews was 12 minutes. 
Data Collection 
 The principal investigator collected all study data. The data collection methods included 
semi-structured interviews only. Participants were interviewed privately to ensure they were able 
to speak openly. Interviews were digitally recorded and transcribed for analysis. 
Analysis 
 The goal of analysis was to characterize perceptions of ACT team members and 
administrators on the nature of current ACT services related to physical health care of ACT 
clients and the nature of implementation strategies needed to fully implement evidence-based 
physical health services in the existing network of ACT-based psychiatric and mental health 
services. The analysis was designed to answer three key questions: (a) What services are 
currently provided as well as gaps within those services?, (b) What are barriers to implementing 
new physical health interventions?, and (c) What implementation strategies do the participants 
feel have the highest chance of influencing intervention uptake and sustainability?. The semi-
structured interviews were analyzed with thematic analysis (Braun & Clark, 2006; Miles & 
Huberman, 1994). The rationale for using thematic analysis was generating rich description of 




the principal investigator before analyzing the data. The codebook included core characteristics 
of the variables described previously (e.g., evidence-based practices and implementation 
strategies). Data was coded using the codebook, and new codes were generated from the data 
until all data was coded. The codebook and relevant definitions are described in Table 4.2. 
 Afterwards, all coded data was reviewed in order to identify and describe major patterns 
and themes within the data. The condensed data was then be used to compete the study aims and 
establish formative evidence to test and implement physical health interventions into real-world 
practice (Braun & Clark, 2006). 
Assuring Rigor 
 Strategies for ensuring rigor were employed throughout the study. These strategies are 
summarized in Table 4.3. 
Results 
 Four main themes emerged from the data; in Table 4.4, subthemes and exemplar 
quotations for subthemes for each of these major findings. Note that, owing to the small sample 
of participants, the source for the quotation is not indicated. This precaution was taken to protect 
the confidentiality of responses of study participants. The four main themes are (a) ACT team 
staff reported that physical health services are already being provided, but gaps or 
inconsistencies in these services limit the effectiveness of their work; (b) ACT team members 
described system- and patient-level barriers to improving these services on patient and system 
levels; (c) ACT team members recognized the need for specific new physical health services for 
their clients; and (d) ACT team members were much more focused on potential solutions but 






ACT Team Staff Reported That Physical Health Services are Already Being Provided, But 
Gaps or Inconsistencies in These Services Limit the Effectiveness of Their Work 
 All the ACT team members provided information regarding current physical health 
services being provided to their clients. Their responses fell into four categories that included: 
monitoring health markers, tracking and coordinating physical health care, engaging clients with 
physical health care outside of ACT, and encouraging self-management of client’s physical 
health care. Monitoring health markers (e.g., blood pressure readings, glucose readings, and lab 
values) were commonly observed. For example, one staff member reported, “I’m used to, you 
know, all of, let’s say our medical staff being very involved with, with the physical health of our 
clients, whether that’s blood pressure, diabetes, um, you know, back pain.” One of the nurses 
from the ACT team staff also reported, “. . . When we see them, we typically do . . . some vital 
signs blood pressure and we do, we actually do waist circumference sometimes as well.” ACT 
staff members also reported services related to tracking and coordinating physical health care. 
One team member stated, “Um, when we start with clients, we always get a release to talk to the 
PCP, um, so we can try to care coordinate.” Also, on the topic of tracking and care coordination, 
one nurse from an ACT team reported, “I mainly do, um, coordination of physical health and 
med management practicalities.” 
 The largest category from this group of responses included physical health services that 
involved engaging clients with medical care or medical providers outside of the ACT team. One 
ACT staff member reported, “We, we currently do assist some of our folks to their primary 
health care appointments or help them get the, um, the transportation arrangements that they 
need to be seeing their primary care physician.” Another ACT team member stated, 
So if they have any symptoms that they’re experiencing or concerns about their physical 
health, um, they usually let me know. Or I can tell that that’s happening or whatever. And 





Another ACT staff member reported, “We already try and connect all of our clients to a primary 
care provider.” 
 The final category from this group of responses was encouraging self-management of 
client’s physical health care. On this topic, one ACT team member stated, “Our nurses for some 
clients have set up like calendar books, um, to help them know when their PCP appointments 
are.” Another ACT staff member reported, “Our team will help, you know, they’ll help set up 
whatever appointment needs to be set up or make sure that clients are doing that themselves and 
following up.” 
 ACT staff members also recognized gaps or inconsistences in the physical health services 
they provide that might limit the effectiveness of their work. These responses were grouped into 
two categories: (a) gaps in the way they provided physical health care, and (b) gaps that were 
potentially avoidable with funding for new services. When reporting on gaps in the way physical 
health care was provided, one ACT team member stated: 
They don’t, they don’t do any exercise or have exercise programs or they have hard time 
getting to doctor’s appointments, um, following through on what they need, their meds 
that they may need, and that kind of stuff. And we worked with a lot with that kind of 
stuff, but there’s always improvements. 
 
Another ACT staff member reported, “As far as the cholesterol and stuff and blood pressure 
check, that needs to be more so like on a screen on a daily basis when they come in, um, just for 
the weekly checkup.” 
 Other gaps recognized were potentially avoidable with more funding for physical health 
services. For example, one ACT team member stated, “It would be helpful if you have more than 
one vehicle so we could, you know, have different people taking them to appointments.” Another 




have a blood pressure monitor, a scale, um, a measuring tape for checking waist circumference, 
uh, thermometer that’s about it.” 
ACT Team Members Described System- and Patient-Level Barriers to Improving These 
Services on Patient and System Levels 
 ACT staff members reported system-level barriers that were related to funding, the need 
for refined processes of care, COVID-19, and access to care from medical providers. The largest 
of these categories were responses related to funding. An example of a system-level barrier 
related to funding was provided as, “Manpower, like I said, we would need another, somebody 
else to help out. Um, 55 clients is a lot for one nurse to keep up with.” As it relates to funding, 
another ACT team member reported, “Shouldn’t be a cap on four contacts and that’s the 
maximum amount.” On funding for transportation as a barrier, one ACT staff member stated, 
I think what would be really helpful is an expanded like public transit system, which may 
not seem like it’s connected to health directly. Um, we have one like transit system that’s 
like sometimes good and sometimes not. And, you know, I think if they had like a wider 
variety or better communication with the public transit system now that would actually 
really improve like their attendance. 
 
ACT staff members reported the need to refine processes of care as another system level barrier 
to improved care. One ACT staff member described barriers in the doctor’s office. She stated, 
Also with our doctor’s offices in the town, that our office is in, they require them to go in 
ahead of time to fill-out the paperwork before they’ll even schedule an appointment. And 
that’s just, it’s a lot for our folks. 
 
In addition to the challenges in the doctor’s office, another ACT team member reported that 
physical health problems tend to be forgotten the longer clients are on the team. She reported, “I 
think a lot of our folks have been on the team for a long time and it’s not as much our focus 
now.” 
 COVID-19 has generated another set of barriers on which ACT staff reported. For 




transport them to appointments.” Another ACT staff member reported, “we aren’t supposed to 
touch our clients right now.” 
 Several ACT team members described challenges related to access to care from medical 
providers. An ACT staff member stated, “Sometimes that connecting to the provider is the 
difficult part.” This staff member also later stated, 
We’re, we’re just not concentrating on their mental health and through medication and 
for therapy, but assisting them um, and educating them more on their physical health as 
well. So, but I think some of that has to come from the medical community to us. 
 
Other system level barriers included wellness centers not accommodating to clients with SMI, 
insufficient time, and competing necessity of providing physical health services while 
maintaining fidelity to the ACT model. 
 Patient-level barriers to receiving improved physical health services were also reported 
on by ACT staff members. These were grouped into symptom related barriers and personal 
barriers. One ACT team member described how symptoms of mental illness create a barrier to 
physical health care. She stated, “You know, if they’re not sort of arguing in their head and 
seeing weird things around them, it’s a lot easier to say, Oh, I have a doctor’s appointment at X 
time. I can get there.” Another ACT staff member reported, “Um, especially with the nature of 
diagnoses on ACT teams, they might, um, be more paranoid around new people.” 
 Personal barriers to physical health services included the preferences of ACT clients, who 
were often afraid of or unaware of what the physical health services were. An ACT team 
member stated, “Um, screening for blood pressure, for sure. If they’ll allow you to do it. 
Sometimes they will.” Other patient-level barriers that were personal in nature included poverty, 





ACT Team Members Recognized the Need for Specific New Physical Health Services for 
Their Clients 
 Ideas for new services recommended by ACT team members were grouped into four sub-
themes: (a) using outside resources to provide physical health services, (b) encouraging more 
self-management of physical health, (c) changing structure of the team or structure of physical 
health services provided, and (d) cross-training non-medical staff. One ACT team member 
suggested that outside personnel should provide physical health service, “I believe that there 
should be a medical service where they can meet them at their homes.” Another ACT staff 
member stated, “Like if we had a group, if they could come and allow us to bring our clients to 
get checked out, that would be super helpful. Same thing with like the dentists that would be 
super helpful.” 
 Some ACT team members had ideas that involved encouraging self-management of 
client’s physical health. For example, one ACT staff member stated, 
I was thinking we should start a, like a physical training group, where clients can get 
together to, you know, socialize of course, since most of our clients isolate, but then also 
exercise more as well to improve their health and then like provide incentives at the end 
of the classes to keep them coming back. 
 
Another ACT team member reported, “Different activities and things that might help them with 
their physical health as far as diabetes classes and, you know, such as that kind of stuff, cooking, 
um, that kind of thing.” 
 ACT staff members also offered ideas for changing the structure of the team to be able to 
provide more physical health services. An example of this comes from one ACT team member 
who emphasized the importance of trusting relationships that already exist on ACT teams. She 
stated, 
If we [ACT team staff] could just do all his physical health checks, that’d be perfect. He 




be perfect. . . . if we could kind of be a wraparound service and do it all in one, um, that’d 
be awesome. 
 
A nurse on one of the ACT teams suggested that teams should add a clinical nurse with primary 
care training. She said, 
That to me is sort of the point of maybe having a new, like a nursing person to sort of 
implement uh new programs like someone centralized within the whole system . . . 
someone to really coordinate it for not just our team, but all the teams in the company. 
 
Finally, ACT team members made recommendations about cross-training for non-medical staff 
to provide more manpower in combating negative outcomes related to physical health. One ACT 
team member reported, “our nurse does a lot and to ask of her to do more is, is a lot, but I guess 
we could be trained in how to take a blood pressure.” One of the ACT nurses interviewed stated, 
and then education for nonmedical staff, . . . the blood pressure monitor for those that are 
not don’t have medical background is, is not a manual it’s automatic, so I could show 
them how to properly put it on their arm and they just hit start and they could record it. 
They don’t have to really interpret it. They can bring it back to me and I could interpret it 
and decide like, you know, this is a problem or this is normal. 
 
ACT Team Members Were Much More Focused on Potential Solutions But Suggested 
Implementation Strategies to Increase Uptake and Sustainability of New Physical Health 
Services 
 ACT team members’ perceptions of strategies to increase uptake and sustainability of 
new physical health services were classified in three subthemes: (a) added policies and 
procedures, (b) new education strategies, and (c) improved quality management strategies. Staff 
described the need for new procedures for assessing the needs of clients and creating process 
evaluation tools. One nurse reported, 
A lot of it is just sort of taking a look at what you have in terms of who your patient load 
is. Who’s their doctor, how often do they go? Do they take their meds really just kind of 
assessing what you have and seeing where the needs are. 
 
Another staff member suggested that new policies were needed to establish physical health care 




do it. So, um, and then follow it up on. Um, so, so that’s all it would take.” Similarly, another 
ACT staff member stated, “Um, just hold mandatory trainings, like, I mean, unlike other 
trainings that we have on the ACT team that are voluntary, go ahead and just hold mandatory 
ones.” 
 The next group of implementation strategies that ACT team members identified to 
increase uptake and sustainability of physical health interventions was education strategies, 
especially staff training to learn the who, when, and where of providing physical health care 
services for ACT clients. For example, one ACT team member stated, “the whole team could 
benefit from having more training about physical health.” Another ACT staff member reported, 
Maybe more training on how the physical health is impacted when you do have a mental 
health diagnosis, because I know folks with schizophrenia die on like an average of 25 
years earlier than other folks. So maybe more training on how those two kind of, you 
know, intersect each other and how we need to pay more attention to that. 
 
Specialized training was also needed to learn how to engage ACT clients in medical care. One 
ACT team member spoke at length about this key point and her response is quoted in full: 
I think, I think really, uh, the, one of the barriers might be some pushback from the 
patient clients themselves, um, not really being interested in exercise or increasing their 
fitness. So in those cases, we would need to do a fair amount of motivational 
interviewing just to explore people's, um, motivation that we could use to leverage, um, 
and helping them see that in even small changes, um, you know, walking, walking up the 
stairs as opposed to taking an elevator, um, those sorts of things, maybe taking the trash 
out two times a week instead of just once a week. Um, and any of those little kind of 
subtle, uh, changes can, can make an impact. So it would just be figuring out where, 
where the individual is currently with their health, health, and wellness or fitness and, and 
where they might like to be. 
 
Two key implications of this staff member’s assertions are that training may be required in the 





 ACT staff also described quality management as an implementation strategy to improve 
uptake of physical health services. An ACT team member reported, 
Well, I would want to record all the data and then if something was abnormal, you know, 
set them up with their primary care and say, did they go to their primary care? Did they 
get placed on medication? Did the values improve? 
 
Another ACT staff member stated, 
More of a, I guess more organized, um, like, list of our clients and knowing that they 
were all like having an up to date on their mammograms for the women that are, you 
know, over 50 Up to date on colonoscopies that have recent have going been going to a 
primary care doctor once a, you know, at least once a year, um, and just keeping track 
better of that stuff and I think having that, um, all of that up to date would make me feel 
as though we were doing, you know, a good job as far as keeping up with our clients 
health. 
 
With improved systems for tracking the needs of ACT clients, staff members described the 
potential for greater capacity to formulate plans of care. A staff person stated, 
You’d have to start with a baseline assessment, um, um, levels of knowledge that clients 
would have about certain health conditions in their current, um, ability to monitor 
physical things. Um, and then kind of test that throughout the treatment. You know, 
every, I mean it would have to be maybe just an ongoing assessment where every, every 
other month or every six months, every year and see and measure their, their knowledge 
and their, um, their ability to measure things throughout the year and throughout sessions. 
 
In summary, ACT team members identified three implementation strategies to promote uptake of 
new services, including new policies and procedures, staff training, and quality management 
systems. 
Discussion 
 Findings from this study revealed that ACT team members identify a number of physical 
health services that are being performed on their ACT teams, but they expressed concerns that 
many services were needed to protect their client’s physical health. Staff members also described 
barriers to more effective physical health services. Team members had many ideas to improve 




help from sources outside of ACT. Finally, staff members suggested implementation strategies 
that might be used to make new physical health services more available in everyday practice. 
 Consistent with prior reports, ACT team members reported many current services they 
already provide to combat the physical health issues of their clients (Meyer-Kalos et al., 2016; 
Shattell et al., 2011; Vanderlip et al., 2014). ACT team members recognized the need for 
improvement regarding physical health services. For example, one previous study reported over 
80% of ACT team leaders felt more information about recommended health screenings would 
change the way they assess physical health (Vanderlip et al., 2014). 
 Participants suggested the importance of accountability for improving these health 
services. This was evident when an interview subject emphasized that part of treating physical 
health needed to come from the medical community outside of ACT. Other ACT team members 
reinforced the importance of care collaboration with primary care providers. This finding is 
consistent with previous research that recommends improved collaboration and enhanced 
relationships between medical and mental health providers as a means to address the physical 
health issues of those with SMI (Shattell et al., 2011; Meyer-Kalos et al., 2016). 
 ACT team members identified key gaps in services. This finding supports many prior 
studies that reported dire outcomes for chronic illnesses that are left untreated; for example, 
treatment of hypertension is the most important factor in decreasing the risk of stroke (SHEP 
Cooperative Research Group, 1991; Woo et al., 2004). Similarly, uncontrolled hypertension 
significantly increases the risk of myocardial infarction, heart failure, and kidney disease 
(Elperin et al., 2014). Moreover, gaps in clinical services are also associated with complications 
of uncontrolled diabetes, such as eye damage, renal damage, CVD, stroke, and peripheral artery 




dementia, and cancer (Kinlen et al., 2018). Evidence in this small sample revealed that six of the 
19 ACT team members reported gaps in physical health treatment of clients with chronic or other 
illnesses. Many were a combination of symptoms that markedly increases the risk for developing 
CVD. Future research in this area should be focused on interventions that aim to improve clinical 
outcomes associated with these gaps in care. 
 Findings in this study indicate that ACT team members reported common barriers to 
providing clients with optimal physical health care. These findings support prior research; for 
example, a previous study reported challenges to addressing physical health such as (a) 
availability of primary care doctors who are willing to work with clients with SMI, (b) lack of 
funding for physical health services, (c) client preference on where they receive primary care, 
and (d) lack of health insurance (Shattell et al., 2011). Transportation, poverty, and psychosocial 
issues were also reported in a previous study as barriers to integrating ACT services with 
primary care (Meyer-Kalos et al., 2016). Collectively, these findings suggest specific gaps in 
care that may be targets for improving outcomes among adults receiving ACT level of care. 
 While many findings in this study supported earlier research, this study also indicated 
barriers that have not previously been discussed. One barrier was the recent COVID-19 
pandemic. Barriers related to COVID included being unable to transport clients, unable to touch 
clients (e.g., take vitals, labs, etc.), inability to have in-person training to improve knowledge 
regarding physical health, and increased need for psychological therapy surrounding client’s 
current frustration/isolation. Another barrier was that primary care offices in one area required 
clients to come into the office and fill out paperwork prior to receiving an appointment. This 
office policy created a potentially modifiable barrier to health care access. One ACT staff 




accommodating to person’s with SMI. Thus, important next steps in research to address these 
barriers include interventions to educate the community regarding the special needs of adults 
with SMI and office policies that might facilitate the work of ACT team members working with 
office staff, in advance, to complete paperwork related to clients on ACT teams. Furthermore, 
interventions that enable health screening techniques, while maintaining precautions to prevent 
the spread of COVID-19, will also need to be a focus in future research. These same techniques 
might also be adapted for simplifying procedures outside of the COVID context as well. 
 Very little prior research has evaluated the impact of implementation strategies designed 
to increase uptake of physical health interventions in ACT teams; findings in this study 
contribute several novel findings in this important area. In the scoping review done in Chapter 2 
of this dissertation, only twelve studies were identified that examined physical health services for 
this vulnerable population; of these, only six examined current physical health services on ACT 
teams. Findings in the current study expand the earlier research. First, findings suggest the need 
for development of new policy and procedure, education strategies, and quality management 
strategies. Fourteen ACT staff members surveyed reported that training would be essential to 
improving physical health services on their team. Seventeen of the 19 team members reported 
quality monitoring strategies would be helpful in ensuring that physical health interventions 
being performed effectively, and that monitoring intervention performance would allow for 
modification of the interventions if needed. These findings, combined with limited prior 
research, suggest that a bundle of implementation strategies may be needed to improve physical 
health care of adults with SMI. Future research in this area should include bundles of 
implementation strategies that include ongoing training, audit and feedback, and ongoing 




should be performed on a continuous basis to evaluate effectiveness of the physical health 
interventions being performed. 
 Findings from this study also suggested implications for policy. For example, one ACT 
staff referenced the cap on four visits associated with the number of times clients are seen 
monthly by ACT team members. This is a barrier in the reimbursement policy associated with 
ACT and restricts the visits for clients, who may have physical health needs that require more. 
This is an important policy implication that would need to be addressed if ACT were to become 
a wraparound service, providing complete medical and mental health care to their clients. 
Another policy implication suggested by the findings is related to the number of medical staff 
employed on a given ACT teams. Multiple staff members reported that another nurse on their 
team would be helpful in improving physical health services, while one recommended a 
centralized medical person on staff that could oversee physical health care provided across teams 
within the company. This finding suggests that ACT team members perceive that more physical 
health services could be provided more effectively and in more of a routine manner, if policy 
allowed for increased staffing of those who can provide medical screenings and services. 
 Several limitations of this study deserve comment. First, the small sample size of the 
convenience sample used in this study from three teams within one state was not generalizable to 
ACT teams across the country. However, different roles within the ACT team were well 
represented in the small cohort, which included four nurses, a psychiatrist, a peer support 
specialist, and two administrative staff members. All of the interview subjects also had at least 
one-year experience on their current ACT team. Second, this study focused solely on the 
perspective of those who provide ACT services and is lacking the perspectives of community 





 The mortality gap between adults with SMI and adults in the general population has 
widened in recent years; partially due to the increased rates of CVD in the SMI population, 
indicating decreased rates of successful treatment of risk factors for CVD when compared to the 
general population (Correll et al., 2017). It is therefore important to address secondary 
prevention of CVD within this population. ACT teams that exclusively serve this population are 
essential in combating this issue as they may be the only point of care for some clients. This 
study identified current care, gaps in current care, barriers to improving care, strategies to 
improve and implement care to improve physical health outcomes of ACT clients. Further 
research is needed to apply these findings and improve clinical outcomes and subsequently, 








1)  First, what is your role on the ACT team/tell me more about that. How long have 
you been on this team? 
 
2)  In your opinion, are new services to improve the physical health of ACT clients 
needed? 
 
3)  In your role on the ACT team, what do you do that has an impact on the physical 
health outcomes of ACT clients? 
 
4)  What would be the best strategies to help you and your team members to start 
interventions to improve physical health of clients?  
 
Probe: screening for blood pressure, waist circumference, and dyslipidemia. What 
about appointments with the primary care doctor? 
 
5)  What would your ACT Team need in order to provide more physical health 
interventions for your ACT clients? 
 
Probe: What kind of tools and training would you need in order to provide more 
physical heath interventions? 
 
Probe: This is very important to us, can you tell me a story about how this would 
work. 
  
Probe: That was very helpful, can you tell me another story about how this might 
work. 
 
6)  If you started new physical health interventions, what indicators would you 
recommend for learning whether and to what degree the new services were 
effective? 
 
7)  What would be some barriers to getting this done? 
 
8)  Tell me in your honest opinion, how do you think we could get more physical 









Role on team This code is used to describe the interview subject’s role on the ACT 
team 
Team characteristics This code refers to different roles on the ACT team; or how the ACT 
team is set up. Examples may be number of staff, staff to patient 
ration, amount of different types of staff, etc.  
Client characteristics 
 
This code is used when the interview subject describes characteristics 
of ACT team clients. 
COVID This code is used when the interview subject describes how the 
COVID-19 pandemic has affected providing care to clients on the 
ACT team, or how the COVID-19 pandemic may affect ideas they 
have about improving physical health care and/or strategies to 
improve physical health care.  
Current services This code is used when the interview subject describes things that 
staff member on the ACT team are currently doing to address the 
physical health care of their clients.  
Gaps in current 
physical health 
services 
This code is used when the interview subject identifies current gaps, 
or a divergence in the way they provide physical health services to 
their clients, compared to optimal delivery of physical health care 
services. 
Ideas for new physical 
health services 
This code is used when the interview subject proposes an idea for 
possible services that could be performed by the ACT team to 





This code is used when the interview subject suggests a/some 
strategies(s) that can be used to successfully implement new 
interventions to improve the physical health of ACT team clients.  
Resources needed This code refers to new or additional resources that the ACT team 
could utilize to provide improved physical health services to ACT 
clients. 
Barriers to improving 
physical health 
services 
This code is used when the interview subject suggests possible 
barriers to providing new physical health services on the ACT team. 
Patient outcome This code is used when the interview subject reports a specific 
outcome of a patient; either previously experienced or a possible 
outcome. 
Iterate/inductive This code is used when a previously identified code cannot be 
applied. 
Patient-level barriers 
to improving physical 
health services 
This code is used when the interview subject reports a barrier to 
providing improved physical health care that stems from the patient 
















• Meetings with dissertation committee members to review data 
collection and analysis procedures 
• Reflective journal kept by principal investigator to be reviewed by 
dissertation team to identify possible bias 
• Review of data collection and analysis process by committee 
members to assess for bias 










• Semi-structured interviews will follow protocol including 
standardized data collection measures and templates to ensure 
consistency in data reporting 
• Interviews transcribed by principal investigator to ensure accuracy of 
transcripts 
• Use of data codes to ensure consistent data collection between cases 
• Concurrent data collection and analysis will ensure that data 




• Analysis with triangulation between multiple sources of data to 
strengthen inferences 







• Purposive selection of ACT teams and participants to enhance 
variation in the sample 
• Rich detail in data to facilitate comparison of findings to other 
contexts 
• Between case analysis of the data to compare of study findings with 







Themes and Exemplar Quotations in the Qualitative Data 
Theme Subtheme Evidence from Interview Transcripts 





provided, but gaps 
or inconsistencies 













“…assist with care coordination with like primary care 
offices, um, you know, medication, things, management, 




care outside of 
ACT 







“Our cooking class at the agriculture building its been 
very, um, very good, have far as, um, learning a lot of 
different, good recipes and healthy recipes for our clients 
to have.” 




 “[Need to] start scheduling more primary care um, 




“I think each nurse right now has about like 36 clients on 
their caseload. Maybe they'd have to have more like 20 
and have like four nurses if we were going to incorporate 







services on patient 




Funding  “I'll say money is one of the, is always one of the issues. 





“We're, we're just not concentrating on their mental 
health and through medication and for therapy, but 
assisting them um, and educating them more on their 
physical health as well. So, but I think some of that has to 
come from the medical community to us” 
COVID-19 “I did that before COVID, you know, transporting clients 
to and from appointments” 
Access to care 
from medical 
providers 
“. . . making sure that our clients get doctors who, you 
know, who they're comfortable talking with and the 
doctors are, are, you know, effective. Right. Um, so 





“Um, other barriers could be just the symptoms of our 
clients themselves. um, uh, would they even allow us to, 
uh, help provide that, that physical activity” 
Personal in 
nature 
“I mean, there's always the money barrier that the client 
has, you know, what, what will insurance do and can't, 










need for specific 
new physical 






“. . . either linking or assisting folks with, um, maybe 
wake County or Raleigh parks and rec departments and 




“Oh, well, um I guess try to figure out what are the actual 
medical needs, Maybe? Um, a client has and just try to 
develop a plan from that standpoint, depending on what 
their needs are like” 
Changing 
structure of 
team or services 
“You know, like an occupational therapist that will 
probably come be real clutch in a situation like that, just 
strategies on how to support them. If, uh, they may be, 
you know, they have, they have the risk of falling or that 
type deal.” 
Cross-training  “There’s certain things I can do that they may not be 
trained to do or skilled to do, and that's not their scope, 
but I think overall being involved with the training, um, 
the entire team so that they can kind of help assist the 
nurse when they see them and do some follow up 











of new physical 
health services 
Policy and procedure 
 
“So let's say first of all, it's requiring that it get done. It 
may be, um, kinda eliciting the physical health or 
physical health partner to assist us getting it done. Um, so 
you just have to uh, like mandate it.” 
Education 
 
“So kind of as a team doing the training together would 
be helpful just cause like we could go back and forth and 
talk about, you know, um, specific client cases and, and 
kind of brainstorm together how we can come together as 
an ITT team and, um, dividing up tasks” 
Quality Monitoring  “So I guess seeing how, how frequently they end up 
going to the hospital for physical health reasons is 
definitely something we could track, um, how their vitals 
remain, um, and within normal limits or for them healthy 
limits, um, and connecting to appointments as suggested 
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CHAPTER 5: DISCUSSION 
 The objective of this dissertation is to identify and learn to implement ACT physical 
health services to prevent and treat MetS into real world practice settings, and thereby, reduce 
avoidable poor health outcomes in the population of adults with SMI. The first Aim of the 
dissertation was to conduct a scoping review of empirical studies reporting on interventions for 
preventing or reducing MetS among adults with SMI. The goal of the review was to describe (a) 
intervention characteristics and the impact of interventions on patient outcomes, and (b) 
implementation strategies used to integrate new services in existing ACT psychiatric services, 
and the impact of implementation strategies on implementation outcomes. The second aim was 
to determine patient-level correlates (e.g., race, sex, age, and diagnoses) of increased risk in 
adults with SMI for developing one or more of the symptoms of MetS. This goal was met using 
two sub-aims. The first sub-aim was to use secondary data from the Carolina Data Warehouse 
and determine the extent to which race or gender, are associated with development of MetS in a 
cohort of adults with severe mental illness. An exploratory component of this aim was to 
evaluate the feasibility of using this secondary data set to describe associations between race or 
gender and a composite variable of BMI, BP and HgbA1c. The second sub-aim was to describe 
the extent to which smoking, age, diagnosis, PHQ-9 scores, and marital status were related to 
gender or race and the development of the symptoms of MetS. Finally, the third aim of the 
dissertation was to interview ACT team members and describe their perceptions of existing 
physical health services, potential treatment of physical health services, and strategies to 




Summary of Main Findings 
 This discussion chapter synthesizes findings across studies to meet the main objective of 
the dissertation. The following sections include a summary of the main findings in each of the 
three chapters in the dissertation. Also, Figure 5.1 summarizes the findings from each 
manuscript. Sections following main findings describe strengths and limitations of the research 
methods and implications for research, theory, policy, and practice. 
Chapter 2: Scoping Review of Characteristics and Implementation of Physical Health 
Interventions Within Assertive Community Treatment 
 The objective of the study in Chapter 2 was to perform a scoping review of empirical 
studies reporting on interventions for preventing or reducing MetS among adults with SMI. Main 
findings of this review were as follows: 
1) A group of 12 studies were found to meet criteria to be included in this review. Of 
these 12 studies, half were reports on quality improvement activities designed to 
change clinical services on ACT teams and half were descriptive studies designed to 
characterize existing clinical services on ACT teams. 
2) Six studies reported quality improvement activities: 
a. Only one reported on effectiveness outcomes, while all six studies reported on 
implementation outcomes (usually fidelity). 
b. All six studies used groups of implementation strategies to promote uptake of new 
medical services on ACT teams (i.e., staff training and audit and feedback were 
used most frequently, both used in all six studies). 
c. Study findings indicated that frequent communication, staff interaction, and 





3) Six studies characterized existing medical services on ACT teams: 
a. These six studies described screening or treating symptoms related to MetS and 
described barriers and facilitators to providing physical health services on ACT 
teams 
b. Services most often included screening clients, client engagement strategies, and 
primary care integration. One study reported on clinical outcomes following 
integration of a physical activity program. 
c. Barriers to services included: lack of funding, stigma of care for adults with 
severe mental illness, lack of transportation, problems with scheduling, and 
availability of primary care doctors willing to treat mental health clients (among 
others). Facilitators that influenced improved physical health care included client 
engagement strategies, improved relationships with primary care providers, 
improved relationships with clients, and skills training (among others) 
Chapter 2 helped to answer two research questions: (a) What are the nature of physical health 
interventions being performed on ACT teams and do they have an effect on patient outcomes? 
and (b) What implementation strategies are being used to implement new physical health 
services and do they have an impact on implementation outcomes? After searching the literature, 
only 12 studies emerged that fit the criteria to answer these questions. Six of the studies were 
qualitative descriptive studies that reported on physical health services currently being provided 
on ACT teams. Interventions noted within the studies that are currently being performed were 
characterized and evaluated for their effect on client outcomes. Only one of these studies 
reported on client outcomes; a paper that evaluated a physical activity program that had been 




studies in the review focused on implementing new physical health services thus producing 
implementation strategies and outcomes. However, in line with previous research, the 
implementation strategies were rarely described or reported (Powell et al., 2014). In other words, 
studies did not always categorize their action as an implementation strategy, merely described 
what they did. 
 Despite the finding that implementation strategies were uncommonly mentioned, some 
studies did identify sets of implementation strategies that proved effective, for example, Akyuz et 
al. (2016) found that a highly interactive implementation approach was associated with over-time 
improvement in rates of screening. This supports findings from a recent review that reported 
frequent reporting and feedback and improved communication as facilitators of successful QI 
(Kampstra et al., 2018). It is also important to note that all six measured implementation 
outcomes in some way. The implementation outcome most often measured was fidelity (5/6); 
however, this informed the researchers on the lack of diversity in implementation outcomes 
being measured. Cost was only evaluated in one of the studies, which limits this research’s 
usefulness to policy makers and others responsible for making decisions about what 
implementation strategies to use and how to budget for their use in quality improvement and 
research. 
 Chapter 2 provided insight into physical health interventions being performed on ACT 
teams in real world practice, as well as gave an indication of the amount of research being 
conducted to improve the care provided by ACT teams in this area. A key finding this review 
was the lack of research on the subject, and the low level of evidence in the state of the science 




on ACT teams are poorly understood and future research in this area is warranted in order to 
improve the physical health of adults with SMI being served on ACT teams. 
Chapter 3 (Paper 2) Quantitative Analysis of Predictors and Correlates of Metabolic 
Syndrome 
The objective of the study in Chapter 3 was to determine patient-level correlates (e.g., 
race, sex, age, and diagnoses) of increased risk in adults with SMI for developing one or more of 
the symptoms of metabolic syndrome. This was a quantitative secondary analysis of data from 
the Carolina Data Warehouse that was collected during the fiscal year of 2016. The sample 
included 1,495 adults with severe mental illness who were treated in one integrated health 
system. The study utilized bivariate inferential statistics and logistic regression models to obtain 
results. Tests were performed on variables grouped as Black females, White females, Black 
males, and White males. The following were the main findings of this chapter: 
1) Black/African American females had the highest rate of elevated BMI at 61%; the 
next highest BMI was 46% among White females. Findings indicate a statistically 
significant difference in the rate of BMI between these two groups. 
2) White females, compared to all others, had a significantly lower number of subjects 
with elevated blood pressure at 36%. Elevated blood pressure was observed in all 
other race/gender groups at the rate of 54-55%. 
3) The rate of elevated HgbA1c among Black/African American females was 70%; 
Black/African American females, compared to all others, were significantly more 
likely to experience elevated HgbA1c. Elevated HgbA1c in all other race/gender 
groups was reported at a rate of 34-40%. 
4) Owing to missing data, it was not feasible to use the administrative data set to test 




who had all three symptoms of Metabolic syndrome. Only 216 subjects (out of the 
entire sample of over 1,000 subjects) had results for all three tests for the symptoms 
of Metabolic syndrome (BMI, BP, HgbA1c). 
5) In the first of three logistic regression tests, Black/African American females, 
compared to White males, were more likely to have an elevated BMI (β=0.876, 
SE=0.28, p<.01) when holding all variables constant. 
6) In the second logistic regression model, when holding all variables constant, 
Black/African American females, compared to White males, were more likely to have 
an elevated HgbA1c (β=1.79, SE=0.47, p<.001). Moreover, age (β=.055, SE=.012, 
p<.001) and smoking (β=.614, SE=.30, p<.05) were also associated with an increased 
probability of having an elevated HgbA1c. 
7) In the last logistic regression model, White females, compared to White males, were 
less likely to have elevated blood pressure (β=-0.661, SE=0.17, p<.001). In addition, 
age (β=0.01, SE=0.01, p<.05) was associated with an increased probability of having 
an elevated blood pressure, when holding all other variables constant. 
Chapter 3 aimed to answer the research question: What patient-level correlates increase the risk 
in adults with SMI for developing one or more of the symptoms of Metabolic Syndrome (MetS)? 
Using statistical analysis of a large dataset, this study identified independent variables that 
pointed to an elevated risk of developing the symptoms of MetS, thus putting individuals at risk 
for CVD. The results are critical at this time because CVD is a leading cause of death in the adult 
population with SMI. Findings from this study support research in the general population that 
has reported higher prevalence rates of obesity or being overweight in African American women 




higher prevalence of MetS in African American women, compared to their white counterparts 
(Ford et al., 2010). An important factor to note is the lack of availability of test results for the 
three symptoms available within the dataset that lead to a diagnosis of MetS. Even though this 
lack of data may affect the results, it may also illuminate the need for more frequent screening 
for these symptoms, especially within the subpopulations revealed to be more at risk. 
Chapter 4 (Paper 3) Qualitative Analysis of Perceptions of ACT Team Members on the 
Implementation of Physical Health Services 
 This study was performed to address the third aim of this dissertation; to characterize 
perceptions of ACT team members and administration members on the nature of current ACT 
services related to physical health care of ACT clients and (2) nature of implementation 
strategies needed to move physical health interventions into routine clinical practice. This was a 
qualitative study that involved interviewing employees on ACT teams and was analyzed with 
thematic analysis (Braun & Clark, 2006). The main findings of this study were as follows: 
1) Physical health services were already being performed by ACT staff members, 
however, gaps in these services were identified by staff. 
2) Many barriers were revealed through interviews with ACT team members. Some that 
were cited most frequently included the nature of mental illness preventing client 
cooperation, lack of providers or space for implementation in rural areas, and limited 
time availability of staff to perform more duties additional to their already ample 
caseload. 
3) Education and training for staff and quality monitoring were implementation 
strategies frequently cited as being needed for successful implementation of physical 




4) Implementation outcomes as well as clinical outcomes were revealed when subjects 
were asked about indicators that would identify the degree to which interventions 
were successful. Some indicators were improved patient outcomes (such as BMI, BP, 
and HgbA1c decreases), patient report of improvement, records of patients keeping 
appointments, and before and after questionnaires. These translate to patient clinical 
outcomes and suggest implementation outcomes, such as penetration (number of 
clients using physical health services). 
The findings in Chapter 4 further refine assessments of where ACT teams are on the spectrum of 
providing physical health services to ACT team clients. The study included ACT teams from 
rural and urban areas as well as a large ACT team and small ACT teams. This variation in ACT 
teams helped to broaden the scope of identified implementation strategies and outcomes as 
different resources and barriers were reported from employees on different teams. Variation in 
the location of sites enhanced and deepened the richness of the data. 
 To learn more about what key stakeholders believe could drive interventions into 
everyday practice, Chapter 4 aimed to answer the research question: What are the perceptions of 
ACT team members related to current physical health care of ACT team clients and what 
implementation strategies are needed in order to move physical health interventions into routine 
clinical practice? Findings in this study revealed implementation strategies to successfully 
implement new services. These results inform each stage of the continuum noted in the 
conceptual model. Figure 5.1 provides a summary of the main findings, from the dissertation 








 This dissertation highlighted several implications for research. First, ACT team members 
agree that more physical health treatment of their clients are needed and ACT teams are well 
suited to provide physical health interventions to the population if they are provided the 
resources necessary to do so. Future research should confirm not only the improved patient 
outcomes associated with increased physical health care on ACT teams, but also the cost-
effectiveness associated with employing more staff to meet this critical need. Demonstration of 
the cost-effectiveness of increased staffing to treat physical health needs that may lead to less 
emergency room payouts would be an important step in the right direction. Previous research in 
this area has noted different approaches to combating the premature mortality associated with 
being an adult with SMI such as patient care homes and integrated care models that pair ACT 
teams with primary care facilities. There is however a dearth of research related to the “how” this 
primary care should be employed. Future research could be improved by providing ACT teams 
with standardized funding and functions for promoting physical health across the nation. One 
recommendation would be to use policy mechanisms to promote testing of implementation of 
ACT procedures at a national level. This research could affect outdated policies related to the 
ACT services that insurance companies are willing to pay. Future research should also look at 
system-level and team-level implementation strategies and their effect on implementation 
outcomes. Overall, more research related to implementation processes that lead to successful and 
sustainable physical health interventions is a vital need to the population at this time. 
 Next, specific subpopulations within the population  of adults with SMI were identified as 
having a higher risk of developing the symptoms of MetS, which subsequently puts them more at 




having elevated BMI as well as elevated HgbA1c compared to other race/gender groups. These 
results are similar to results from research done in done in the general population, however, 
Black/African American women with SMI are more at risk for not having their primary care 
needs met. A 2017 study found that those with SMI sought general medical care at a 
significantly lower rate compared to the general population, and Black/African American people 
with SMI were less likely than their white counterparts to have a general medical visit (Garcia et 
al., 2017). Smoking and higher age was also found to put one at higher risk of elevated HgbA1, 
while age was associated with elevated blood pressure. Future research should test interventions 
and implementation strategies that target these subpopulations within the adult population of 
those with SMI. 
 Third, this dissertation illuminated the difficulty associated with obtaining lab results in 
the population of adults with SMI at the patient, provider, and organizational levels. ACT team 
members cited patient refusal as one reason why some of their clients did not receive adequate 
medical care. Studies within the scoping review done in Chapter 2 also reported several patient 
level barriers to adequate physical health care such as: geographic barriers, stigma associated 
with mental illness, lack of health insurance, and lack of transportation (among others). Several 
barriers to physical health care were noted at the provider level as well, such as: ACT 
psychiatrists feeling uncomfortable with primary care, unwillingness of primary care provider to 
treat the mentally ill, barriers to client engagement, and sometimes limited availability of staff to 
accompany patients to their primary care appointments. 
At the organizational level, funding for primary care services, relationships between 
providers, and inadequate systems in place for providing physical health care were cited as 




the dataset from the large outpatient clinic used to perform research in Chapter 3. Although this 
could be an artifact of how the data was pulled, it could also point to the possible difficulty of 
obtaining lab work from this population of consumers even when they are attending a primary 
care appointment. It could suggest that clinicians may lack awareness of the need to monitor 
these important indicators of health risk in the population. Future research in this area should 
explore interventions that increase the number of clients on ACT teams being screened for 
physical comorbidities. The training of primary care providers in treating adults with SMI could 
also be an intervention evaluated in research. This dissertation showed that the reasons adults 
with SMI are not receiving adequate lab work are multifaceted, and therefore will need to be 
addressed at multiple levels with evidenced based interventions and implementation strategies. 
Theory 
 The framework used in this dissertation was an adapted version of Proctor’s Framework 
for Implementation Research (Proctor et al., 2009). There were implications for future use of this 
theory found while constructing this dissertation. First, the adapted model used for this 
dissertation included individual patient factors in a concept box prior to the continuum of 
evidence-based interventions and implementation strategies. This was a key part in the model as 
it revealed subpopulations that interventions could be tailored towards before they are even put 
into use. Proctor et al.’s (2009) original model notes individual level implementation strategies 
as a concept succeeding the evidence-based intervention. Similar to the needs assessment stage 
of intervention mapping, this change in the adapted model could be helpful to future researchers 
as it will allow for a stronger knowledge base of the population being served before 
implementation begins. 
 Another implication for using this adapted model is related to the need for multi-level 




The original model included explicitly stated multilevel strategies, and while they were not 
explicitly stated in the adapted model, all levels of implementation strategies were explored and 
addressed. This multilevel thinking should also be included in assessing the needs of the 
clinicians and health care settings where they work prior to choosing interventions for 
implementation. Rigorous planning for intervention implementation should include documented 
knowledge of the population needs, provider needs, and overall system needs. Future research in 
implementation could benefit from assessing needs to tailor interventions as well as 
implementation strategies to the needs of the specific population being studied. 
 Finally, it was noted in the second chapter of this dissertation that reports on quality 
improvement frequently reported on implementation outcomes, but rarely reported on client 
outcomes. Only one study of the six reports on quality improvement activities designed to 
change clinical services on ACT teams reported on clinical outcomes along with their 
implementation outcomes. While implementation outcomes are a very important piece of the 
intervention process, the ultimate goal is always patient outcomes, and therefore it would be 
helpful to future interventionists to know if this ultimate goal was achieved through using the 
reported set of implementation strategies. Proctor et al.’s (2009) Framework for Implementation 
Research is well suited to address this deficiency in future research as it describes a pathway of 
implementation efforts that ends with patient outcomes. Reporting client outcomes along with 
implementation outcomes in future research will help move the science forward so that 
dissemination and implementation on a wider scale can be achieved. 
Policy and Practice 
 Policy and practice implications were also revealed through this dissertation. Policy 




served by making positive changes in practice provided by ACT teams. Policy and practice 
implications noted in this dissertation are as follows: 
 Resources. Several ACT employees interviewed in the study noted the sparse resources 
available for them to link their clients to, more so in rural areas. One interview subject referenced 
the need for more than one company vehicle that would enable them to transport more clients 
when needed, and more than one client to different places at the same time. Another reported not 
enough space/facilities in the community where clients could be taken for activities such as 
exercise or skills training classes. Having resources available to facilitate physical health 
interventions is an integral part of combating the lack of physical health care being provided to 
adults with SMI served by ACT teams. Organizational leaders could ensure things such as 
transportation are not an issue by ensuring company vehicles are readily available, or allotting 
funds for taxi services. Policy makers could address this issue by reimbursing for transportation 
to medical appointments. Organizational leaders should also ensure successful linkage to 
recreational facilities used for exercise, if in a rural area, then maybe within the home office of 
the ACT team. 
 Workforce. An insufficient workforce to support the physical health needs of vulnerable 
ACT clients was also cited by ACT employees. ACT teams are usually staffed according to the 
number of clients they serve; however, these numbers may be inadequate. One ACT team 
member noted in their interview that fifty-five clients were assigned for one nurse to manage. A 
55:1 nurse-client ratio makes it nearly impossible to ensure everyone being served by the ACT 
team is having their primary care needs met. Organizational leaders should take these numbers 
into account when employing members of the ACT team. Policy makers and insurance 




adult with SMI needs, while taking into account their mental health care needs and their physical 
health care needs. More social work staff could also help with transporting patients to primary 
care appointments, new hires would not necessarily have to be nurses.   
 Rapport Building. An implication for practice that was elucidated through this 
dissertation was the need to create an environment of trust between providers and the clients they 
serve. This concept was reported in the studies reported in the scoping review, highlighted by the 
lack of data in the study from Chapter 3, and reported by ACT team members during interviews. 
Some examples include facilitators to provide physical health interventions, such as: creating a 
climate of trust, relationship building, providing progressive initiation into interventions, and 
respecting clients interest and abilities. The study from Chapter 3 implies that rapport building 
may be important to clients who attend outpatient appointments. In the study from Chapter 4, 
ACT employees referenced the importance of just ‘being there’ when clients needed to talk. 
They also noted the role trust plays in supporting clients as they make the decision to engage in 
physical health services. Organizational leaders should ensure rapport building is a key element 
to providing care within their organization, and organizational leaders of primary health care 
facilities should provide training related to the trust sometimes necessary for adults with SMI to 
allow treatment. 
 Relationships With Providers. A final practice implication revealed through this 
dissertation is the importance of building relationships between ACT team and primary care 
providers. Owing to the lack of medical providers employed by ACT teams, it will be necessary 
to ensure adults with SMI being served on ACT teams are linked with primary care providers. 
This concept was noted in some of the studies reported on in the scoping review. During 




clients seem to trust and be more willing to receive treatment from. More than just a general 
relationship, cross-training from ACT teams could be provided to primary care providers. This 
cross-training would help them learn to engage adults with SMI in primary care services. 
Building relationships with providers will also provide a readily available link and contact for 
referral. Organizational leaders could help facilitate these links. Policy makers could require each 
ACT team to establish these links to meet the primary care needs of the population they serve. 
Strengths and Limitations of the Dissertation 
 There are several strengths of this study which deserve note. Fist, this study used an 
adapted version of Proctor’s Framework for Implementation Research to guide the research 
(Proctor et al., 2009). This model informed the research by asserting that both evidenced-based 
interventions and implementation are required in implementation efforts (Powell et al., 2014). It 
is also uniquely suited for the research in this dissertation because it distinguishes between 
implementation outcomes and client/clinical outcomes. The model allows the researcher to 
examine the intermediate relationships between interventions and outcomes that are part of the 
system required to improve patient outcomes in ways that are sustainable over time. This model 
also provided a lens through which to examine and distinguish groups of implementation 
strategies that lead to more successful outcomes. In Chapters Two and Four, concepts within all 
four of the components in the framework were identified and assessed. In Chapter 3, risk factors 
were identified that can be used to inform and tailor the concepts along the continuum. 
Identifying distinct concepts within these components can provide intervention/implementation 
roadmaps or blueprints that can be used to implement interventions within the ACT setting in the 
future. 
 Another strength of this dissertation was the methods to answering the research questions 




the science related to the topics at hand. The quantitative approach used in Chapter 3 allowed for 
numerical results that could be evaluated for statistical significance. This was the best approach 
for evaluating real world data from a large data set and provided clear results for measurement 
and evaluation. The qualitative approach performed in Chapter 4 was beneficial as it allowed for 
a large breadth of information related to what is currently happening in real world practice, as 
well as recommendations for successful implementation of physical health interventions by those 
who work with the population of interest and therefore would be performing the interventions. 
The qualitative approach also allowed the subject to speak privately and anonymously and thus 
may have been more informative than other approaches. 
 A third strength of this dissertation is the uniqueness of the topics being examined. 
Minimal research has been performed on the SMI population being served by ACT teams, 
especially when compared to other treatment settings for those with SMI such as inpatient or 
outpatient. This is relevant now, more than ever, as inpatient treatment units have been closing 
across the state of North Carolina (for example, Wayne UNC health care inpatient psychiatric 
unit closed in June 2019, Vidant Beaufort inpatient psychiatric unit closed in August of 2019, 
Vidant Duplin inpatient psychiatric unit closed in August 2020, etc.). These closings will lead to 
more adults with SMI being served in the community, possibly by an intensive service such as 
ACT. Furthermore, an overall lack of research and outcome data related to physical health of 
those served by ACT teams has been noted in a recent review (Vanderlip et al., 2017). This 
dissertation adds to the state of the science by providing three separate but interrelated studies 
pertaining to this underrepresented topic. This research is necessary as there is a critical need to 





 Finally, an important strength of this dissertation is the wide range of settings that were 
explored and discussed. In the scoping review from Chapter 2, six studies reported using one 
ACT team in their research, however, the other six obtained data from a range of 3-127 ACT 
clinical settings. The large data set from the quantitative paper of Chapter 3 was obtained from 
an outpatient clinic that served those with SMI in a large county with a large catchment area. 
Although the setting was not an ACT team, many who received services from the outpatient 
clinic could have been served by ACT teams or may be in the future. All in the data set were 
adults with SMI. Finally, Chapter 4 contained a qualitative paper that obtained research data 
from three separate ACT teams in North Carolina. One of these was a large ACT team in urban 
Wake county. The second and third were considered small ACT teams even though they had 
about 55 clients each, respectively. One of these served rural Lenoir county, while the other 
served Johnston and Wayne counties, which fall somewhere in the middle of urban and rural. 
Including a broad range of settings in the dissertation allowed for more in-depth exploration of 
real-world practice on ACT teams. 
 There were several limitations associated with this dissertation that are important to note. 
First, although including a wide range of ACT teams was noted as a strength, this dissertation 
work does not take into account the variations in policy, budget, and resources that can be seen 
in different ACT teams across states or countries. For example, one ACT team may have a large 
budget to implement lab services, while another may not, and therefore would need to transport 
clients or blood to obtain lab results. More barriers related to access to resources and funding 
may have been faced by ACT teams but could not be accounted for in this dissertation. 
Standardized guidelines for providing physical health care on ACT teams along with national 




 Next, papers located through the scoping review in Chapter 2 carried a lower level of 
evidence due to their design, however, it was necessary to include these as higher evidentiary 
studies have not been performed in this area of research. At the time the literature search was 
performed, no controlled trials conducted in the ACT setting could be located on the topic. More 
studies are needed with more robust designs that will minimize the risk for bias and include set 
standards for assessing implementation strategies and outcomes. 
 Third, the study in Chapter 3 used secondary data to achieve research results. This 
affected the research as the data were not originally collected for the same purposes as the 
researcher. There was also a large amount of missing data within the data set provided. For 
example, HgbA1c data was missing from the various race/gender groups at rates of 73-78%. 
Although this likely affected the results on statistical testing related to HgbA1C, it could also 
illuminate the difficulty associated with obtaining blood samples from the population of adults 
with SMI. It is however possible that the missing data was an artifact of how the data was pulled. 
The data also lacked information on cholesterol; this is significant as total cholesterol and HDL 
levels are two of the five symptoms of Metabolic Syndrome. Finally, there were not enough data 
available to evaluate having a Metabolic Syndrome diagnosis using a composite variable. Of the 
1495 subjects being evaluated, only 216 had results for all three symptoms of MetS that were 
available within the data. This limitation can be avoided in the future; for example, in studies 
using prospective designs or, retrospectively, using data from settings with known protocols for 
evaluating health factors such as HgbA1C, and ensuring all data that is being studied is pulled 
effectively if using a secondary data analysis. 
 Finally, only one researcher was available to perform some of the research tasks for this 




reviewed studies; while the primary researcher had guidance on creating the data abstraction 
instrument, and support with abstracting data from a subset of studies, the researcher alone 
abstracted data from the remainder of the studies. In Chapter 3 only one researcher performed 
statistical analysis, although guidance from committee members was provided when interpreting 
results. In the study reported in Chapter 4, two researchers verified the coding and interpretation 
of qualitative data. This limitation can be avoided in future research by increased networking on 
the part of the researcher to locate others with interest in the topics. 
Dissertation Conclusions 
 This dissertation examined various implementation strategies that will move physical 
health interventions for adults with SMI served by ACT teams into real world practice. Findings 
indicate activities being performed within ACT teams to promote the physical health care needs 
of the clients and implementation strategies that can be used to ensure successful uptake of 
interventions within ACT. Findings from of a secondary data analysis of a large dataset indicate 
that (a) Black/African American women are at an increased risk of developing elevated BMI and 
elevated HgbA1c, (b) Smoking and increased age can make adults with SMI more susceptible to 
developing elevated HgbA1c; (c) Increased age is associated with elevated blood pressure; and 
(d) Adults with SMI may not be regularly receiving primary care or lab work and the reasons for 
this are multifaceted. Finally, Paper 3 examined the perspectives of ACT team employees which 
indicate that (a) education, training, and quality monitoring are highly regarded by ACT 
employees as successful implementation strategies; (b) increased manpower and resources are 
needed to provide physical health interventions correctly and successfully; (c) barriers to 
providing these services are multifaceted; and (d) ACT employees have a strong grasp on what it 




 The main findings from this dissertation highlight several implications for research, 
theory, policy and practice. Future research is needed in this area as there is currently a lack of 
rigorous and controlled research being performed on ACT teams. This dissertation served to 
illuminate that need for research as well as provide a starting point for gathering information 
regarding implementation of physical health interventions on ACT teams. Policy and practice 
implications are multifaceted in that there are individual, provider, and overall system changes 
that could help to combat the issue of premature mortality in the adult population of those with 
SMI. 
 ACT teams are an intensive outpatient service provided to those who suffer most from 
mental illness with the aim of avoiding mental breaks, judicial involvement, and inpatient 
psychiatric care. ACT has proven to be a valuable service to those with SMI and researchers 
have sought ways to successfully integrate primary care in recent years. This dissertation can 
provide information to inform these researchers and policy makers on implementation strategies 
and practice changes that have the most chance of facilitating physical health intervention 
success. It is imperative that solutions to the lack of physical health care being provided to adults 
with SMI are not only uncovered, but also put into routine practice. Decreasing the premature 
mortality and increased morbidity rates in this population is a critical need this dissertation aims 
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